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ABSTRACT OF THE DISSERTATION 
THINK BEFORE YOU EAT: CALORIES AND EXERCISE EQUIVALENTS 
PRESENTED ON MENUS AT POINT-OF-CHOICE  
by 
Charles Stuart Platkin 
Florida International University, 2009 
Miami, Florida 
Professor Robert Malow, Major Professor 
 Although calorie information at the point-of-purchase at fast food restaurants is 
proposed as a method to decrease calorie choices and combat obesity, research results 
have been mixed. Much of the supportive research has weak methodology, and is limited. 
There is a demonstrated need to develop better techniques to assist consumers to make 
lower calorie food choices. Eating at fast food restaurants has been positively associated 
with weight gain. The current study explored the possibility of adding exercise 
equivalents (EE) (physical activity required to burn off the calories in the food), along 
with calorie information as a possible way to facilitate lower calorie choice at the point-
of-choice in fast food restaurants. This three-group experimental study, in 18-34 year old, 
overweight and obese women, examines whether presenting caloric information in the 
form of EE at the point-of-choice at fast food restaurants, will lead to lower calorie food 
choices compared to presenting simple caloric information or no information at all.  
Methods: A randomized repeated measures experiment was conducted. Participants 
ordered a fast food meal from Burger King with menus that contained only the names of 
the food choices (Lunch 1). One week later (Lunch 2), study participants were given one 
vi  
of three menus that varied: no information, calorie information, or calorie information 
and EE. Study participants included 62 college aged students. Additionally, the study 
controlled for dietary restraint by blocking participants, before randomization, to the 
three groups.  
Results: A repeated measures analysis of variance was conducted. The study was not 
sufficiently powered, and while the study was designed to determine large effect sizes, a 
small effect size of .026, was determined. No significant differences were found in the 
foods ordered among the various menu conditions.  
Conclusion: Menu labeling alone might not be enough to reduce calories at the point-of-
choice at restaurants. Additional research is necessary to determine if calorie information 
and EE at the point-of-choice would lead to fewer calories chosen at a meal. Studies 
should also look at long-term, repeated exposure to determine the effectiveness of 
calories and or EE at the point-of-choice at fast food restaurants.  
vii  
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CHAPTER I 
 
INTRODUCTION 
 
Currently, as many 66% of Americans are considered overweight and 32% are 
considered obese (Flegal, Carroll, Ogden, & Johnson, 2002; Ogden, Carroll, Curtin, 
McDowell, Tabak, & Flegal, 2006). According to the World Health Organization (1997), 
obesity is defined as a body mass index (BMI) above 30 (30kg/m2), while overweight is 
defined as a BMI above 25 (25kg/m2). Morbid obesity occurs at a BMI above 40 
(40kg/m2 ). Obesity is associated with increased risk for cardiovascular disease, diabetes, 
certain types of cancer, and depression, as well as discrimination and weight-related bias 
(Katz et al., 2005). 
According to the most recent Behavioral Risk Factor Surveillance System, obesity 
in 18-34 year olds has increased from a median of 7.4% in 1990 to 16.5% in 2002.   This 
group has seen the largest increase in overweight and obese categories (Centers for 
Disease Control and Prevention, 2006). Young adults, particularly college students are at 
risk and represent an important group to study because approximately 70% of students 
gain a significant amount of weight between the start of college and the end of 
sophomore year, which may have an impact on overweight and obesity in adulthood 
(Racette, Deusinger, Strube, Highstein, & Deusinger, 2005). However, approximately 
58% of college aged women and 33% of college aged males are interested in losing 
weight (National College Health Assessment (ACHA-NCHA), 2007). 
A major issue in eating a healthy diet is being able to read a nutrition label and 
understand its meaning. Past research suggests that although consumers look at labels, the 
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actual use of nutrition labels during food purchase is much lower than expected 
(Cowburn & Stockley, 2005). A review of more than 103 papers on food labeling found 
that while consumers are able to find and understand simple information using the 
nutrition label, label comprehension is reduced as the task becomes more complex 
(Cowburn & Stockley, 2005).  Some consumers use the nutrition label to make better 
choices such as decreasing fat or increasing fruit, vegetable and fiber consumption. 
Kreuter and colleagues (1997) found that those with high blood pressure were more 
likely to reduce sodium intake, and those with high cholesterol were more likely than 
those with normal or low cholesterol to look for saturated fat and cholesterol on the label. 
Also, those with food allergies (e.g., peanuts, milk, eggs, gluten) often use labels to 
determine the safety of the food before consumption. However, there is a demonstrated 
need to develop better techniques to assist people in making lower calorie food choices, 
particularly among the average consumer.  
One such technique might be the use of exercise equivalents at the point-of-
choice. For the purposes of this study, exercise equivalents are defined as the amount of 
activity needed to burn off foods after an individual expends the calories needed for daily 
subsistence (Trumbo, Schlicker, Yates, & Poos, 2002).  Exercise equivalents are based on 
metabolic equivalents or METS, which is a commonly used method for demonstrating 
the energy cost of physical activity (Byrne, Hills, Hunter, Weinsier, & Schutz, 2005). 
METS tables for various physical activities were defined and developed by the American 
College of Sports Medicine (Ainsworth et al., 1993; Ainsworth et al., 2000). Metabolic 
equivalents are a generalization of calories burned by physical activity. There is only one 
additional variable needed for its calculation - the weight of the individual (e.g. 150 
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pound person burns more calories than a 120 pound person per hour according to METS). 
However, METS can vary by as much as 20 percent among individuals of the same 
weight (Byrne, Hills, Hunter, Weinsier, & Schutz, 2005). 
It has also been reported that METS can vary from the standard for those with 
coronary heart disease (Kwan, Woo, & Kwok, 2004) and those who are elderly (Savage, 
Toth, & Ades, 2007). However, exercise equivalents could be a useful tool to help people 
understand what a calorie means in order to be able to decide which calories are “worth 
it.”  In fact, the Food and Drug Administration (FDA) Commissioner, when discussing 
nutrition labels and the health consequences of diet, stated, "People shouldn't need a 
calculator or an advanced degree in math or nutrition to calculate what makes a healthy 
diet …. So we have to find a way to make the key information we require to be placed on 
individual food products easier for consumers to understand and use from the standpoint 
of what constitutes a healthy meal and a healthy diet” (McClellan, 2003, p. 1).  Using 
exercise equivalents on food labels and food served away from home could provide 
consumers with a context for the term, “calorie.” For instance, here are a few examples of 
exercise equivalents for an individual who weighs approximately 155 pounds: 1 Double 
Stuf Oreo cookie = 18 minutes of walking; 1 handful of chips = 26 minutes of dancing; 1 
slice of chocolate cake = 88 minutes of walking; 1 candy bar = 32 minutes of swimming; 
1 soda = 48 minutes of yoga; 1 tablespoon of butter = 26 minutes of walking (Ainsworth 
et al., 2000).  
Exercise equivalents could potentially simplify the food and/or restaurant 
nutrition label, increase understanding of energy imbalance, and facilitate a decrease in 
overall energy intake. Additionally, it has been well documented and accepted that 
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decreasing energy intake by as little as 100 calories per day and increasing physical 
activity could lead to significant weight loss (Hill, Wyatt, Reed, & Peters, 2003; Brown, 
Williams, Ford, Ball, & Dobson, 2005; Rodearmel, Wyatt, Stroebele, Smith, Ogden, & 
Hill, 2007).  Exercise equivalents at the point-of-choice with nutritional information 
could help individuals to achieve this 100 calorie per day differential. For instance, if an 
individual walked for 15 minutes per day, and reduced their lunch-time consumption by 
just 50 calories this goal could be achieved.  
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CHAPTER II 
LITERATURE REVIEW 
 
Although genetics contributes to obesity, both weight loss and weight gain are 
directly related to energy (calorie) intake and expenditure. Weight gain occurs if more 
calories are consumed than are used, and weight loss occurs if more calories are used 
than consumed. Energy imbalance sits at the core of the obesity problem (Verduin, 
Agarwal, & Waltman, 2005).  
Nevertheless, there is still confusion among consumers regarding food messages 
(Carels, Harper, & Konrad, 2006).  Research shows that consumers are not effectively 
using the calorie information they are already receiving.  As such, providing additional 
calorie information, regardless of format, may have no impact on the obesity problem 
(Krukowski, Harvey-Berino, Kolodinsky, Narsana, & Desisto, 2006). One important step 
therefore might be to clarify and simplify nutrition information given to consumers.   
Currently there is no research that explores the effect of calorie information and 
exercise equivalent information on food choice.  This chapter will review the research 
literature on food purchase and choice, nutrition labeling and decision making. In 
addition, the factors that may influence individual choice about food choice and reading 
labels, such as gender and dieting status, will be covered to set the stage for the research 
questions that drive this study. 
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Food-Away-From-Home and Obesity 
In 1970, Americans spent 26% of their food dollars on meals away from the home 
(Lin, Guthrie, & Frazao, 1999).  Today, however, Americans spend almost half (47.5%) 
of their food dollars on foods outside the home (National Restaurant Association, 2007). 
“Food-away-from-home expenditures as a share of total food spending have risen 
steadily over the last several decades, whereas the share of food-at-home expenditures 
has fallen” (Variyam, 2005, p. 6). Americans who consume a “poor” quality diet based 
on the Healthy Eating Index tend to consume a greater proportion of their daily calories 
away from home than those with a “good” quality diet (Variyam, 2005).  
 Foods from restaurants and other food service establishments are generally high 
in calories and saturated fat and low in fiber and nutrients, such as calcium, as compared 
to home-prepared foods. Studies also link eating out to higher calorie consumption, 
overweight, and obesity in both adults and children (Wootan & Osborne, 2006). In 
addition, it is not uncommon for restaurant entrees to contain one-half to one entire day’s 
worth of calories, approximately 1100 to 2350 calories (Wootan & Osborne, 2006).  In 
addition, restaurants often serve large portions, increasing the likelihood that diners will 
consume more calories than they would at home (Diliberti, Bordi, Conklin, Roe, & Rolls, 
2004).   Frequent consumption of restaurant food has also been associated with an 
increase in body fat in adults (McCrory, Fuss, Hays, Vinken, Greenberg, & Roberts, 
1999).  Other research has shown that adolescent girls who eat quick-service food twice a 
week or more are likely to increase their relative BMI over time (Thompson et al., 2004). 
Many consumers are unaware of the high levels of calories, fat, saturated fat, and sodium 
found in many menu items. The provision of nutrition information on restaurant menus 
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could potentially have a positive impact on public health by reducing the consumption of 
less healthy foods (Burton, Creyer, Kees, & Huggins, 2006). 
 
Fast Food Restaurants  
Fast food restaurants have been positively associated with weight gain (Jeffery, 
Baxter, McGuire, & Linde, 2006; Boutelle, Fulkerson, Neumark-Sztainer, Story, & 
French, 2007).  Additionally, eating at fast food restaurants is associated with higher fat 
and lower vegetable consumption (Satia, Galanko, & Siega-Riz, 2004).  Fast food 
consumption is also associated with a diet high in calories and may result in lower intake 
of healthful and important nutrients (Bowman & Vinyard, 2004; Paeratakul, Ferdinand, 
Champagne, Ryan, & Bray, 2003).  Many of the top 10 foods contributing to energy 
intake in the U.S. population are served at fast food restaurants, including hamburgers, 
French fries, pizza, and soft drinks (Block, 2004). 
As with warning labels on cigarettes, food calories and their exercise equivalents 
could potentially be important components of a comprehensive obesity control program 
in the U.S. (O’Hegarty, Pederson, Yenokyan, Nelson, & Wortley, 2007). Exercise 
equivalents could create a reference point for consumers in terms of exercise and may 
help people decide whether they can “afford” to eat a certain food or not.   
 
Effectiveness of Nutrition Labeling 
Although there is no known research regarding the use of exercise equivalents at 
the point-of-choice, previous research examining the effects of information on food labels 
may offer some insight on the influence of this information on food choice. The Nutrition 
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Labeling Education Act (NLEA) requires nutrition labeling for most foods (except meat 
and poultry) (Requirements of Laws, 1997). The labels are designed to promote and 
protect public health by providing nutrition information, thereby allowing consumers to 
make informed dietary choices (Thompson et al., 2004). However, even with the 
introduction of food labels, the country’s obesity rate has increased significantly (Centers 
for Disease Control and Prevention, 2005).  
Three-quarters of American adults report using food labels (U.S. Department of 
Health and Human Services, 2001). Ninety-five percent of college students in one study 
found the label to be useful and 70% looked at the nutritional label when purchasing a 
food for the first time (Marietta, Welshimer, & Anderson, 1999). Kim, Nayga, and Capps 
(2000) found significant effects for nutrition label use; individuals had lower fat, 
cholesterol, and sodium intake, and higher intake of fiber. According to the research, the 
best predictor of food label use among college students was having a positive attitude 
towards labels and being female (Marietta, Welshimer, & Anderson, 1999).  A major 
limitation of this study, and many of the studies mentioned above, however, was the lack 
of a true experimental design.   
Consumers may not be effectively utilizing nutrition information that is already 
available.  In one study, for example, researchers reported that very few participants 
looked at labels for weight control purposes; in a community sample, 31% of participants 
looked at caloric information and in the college sample, 56% looked at caloric 
information. (Krukowski et al., 2006). As such, additional calorie information, regardless 
of format, may have no impact on the obesity problem (Krukowski et al., 2006).  
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However, other research has shown that there have been some positive effects. 
Research has demonstrated that nutrition labeling helps reduce certain risk factors 
associated with disease, including lower intake of total fat, saturated fat and cholesterol 
(Neuhouser, Kristal, & Patterson, 1999).  Additionally, studies have shown that reading 
the nutrition label is connected with awareness of overall nutrition and maintaining a 
healthy weight (Lin, Lee, & Yen, 2004). Reading labels has also been shown to be 
helpful for the socio-economically disadvantaged; in one study, minorities who read food 
labels had higher fruit and vegetable consumption and lower fat intake than those who 
did not read labels (Satia, Galanko, & Neuhouser, 2005).  
While many consumers do look at labels, the use of nutrition labels during actual 
food purchase is much lower (Cowburn & Stockley, 2005).  Cowburn and Stockley 
reviewed more than 103 papers on food labeling and found that labels might be difficult 
for consumers to use: “Most appear able to retrieve simple information and make simple 
calculations and comparisons between products using numerical information, but their 
ability to interpret the nutrition label accurately reduces as the complexity of the task 
increases” (Cowburn & Stockley, 2005, p. 26).  For instance, a consumer who is 
comparing the nutrition labels of a bottle of soda and a bottle of juice may note that one 
serving of soda has 200 calories and one serving of juice has 100 calories. However, the 
consumer may simultaneously fail to recognize that the juice contains 2.5 servings and 
the soda only one serving.  As a result, the consumer may erroneously choose the bottle 
of juice as the “lower-calorie” choice when the soda, in fact, has fewer total calories (250 
vs. 200, respectively). 
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Another important point to note is that nutrition labels are not read only by those 
attempting to control their weight. Consumers also use the nutrition label to make better 
choices when attempting to eat diets lower in fat, and increase fruit, vegetable and fiber 
consumption. For example, Kreuter and colleagues (1997) found that those with high 
blood pressure were more likely to reduce sodium intake because they looked at the 
labels to do so, and those with high cholesterol were more likely than those with normal 
or low cholesterol to look for saturated fat and cholesterol on the label.  Also, those with 
food allergies (e.g., peanuts, milk, eggs, gluten) often use labels to determine the safety of 
the food before consumption (Simons, Weiss, Furlong, & Sicherer, 2005). These data 
suggest that perhaps those with specific health issues are more likely to read and utilize 
labels. 
 Although designed to be helpful, the food label is often the target of criticism.  
Consumers believe food labels are difficult to read (Cowburn & Stockley, 2005). Food 
label comprehension is also problematic; in one study by Rothman and colleagues 
(2006), participants were asked to examine food labels and asked to interpret and extract 
information from the labels (e.g., the caloric content of specific items). Other tasks 
involved asking participants to compare two foods using the food labels and determine 
which had more or less of a certain nutrient. Approximately 69% of participants were 
correctly able to answer these questions relating to food labels. “Common reasons for 
incorrect responses included misapplication of the serving size, confusion due to 
extraneous material on the food label, and incorrect calculations” (Rothman et al., 2006, 
p. 391).  Other research has shown a lack of effectiveness where a combination of both 
education and labeling in supermarkets failed to reduce fat intake (Steenhuis, van 
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Assema, van Breukelen, & Glanz, 2004).  Also, it is important to recognize that those 
who should read labels (e.g., those who are at increased risk for heart disease) often do 
not (Lin, Lee, & Yen, 2004).  However, “…consumer education can provide educational 
messages to motivate and to teach label use” (Lin, Lee, & Yen, 2004, p. 1965).  
Additionally, the label can be made simpler to understand and use (Rothman et al., 2006).  
 
Effectiveness of Menu Labeling, Point-of-Sale and Point-Of-Choice Nutritional 
Information 
The Nutrition Labeling and Education Act of 1990 (NLEA) explicitly exempts 
restaurants from most food labeling requirements (Wootan & Osborn, 2006).  
Restaurants, unlike the manufacturers of packaged foods, are not required by the NLEA 
to provide nutrition information for a menu item or meal unless a nutrient content claim 
or a health claim is made for the item or meal.  When such a claim is made, the restaurant 
need only provide information on the amount of the nutrient that is the basis of the claim 
(Menu Education and Labeling Act, 2007). Thus, for example, if a restaurant makes a 
nutrient content claim with regard to fat, for example that a particular menu item is low in 
fat, then the NLEA requirement is satisfied by noting, “low fat - provides fewer than 3 
grams fat per serving.” The restaurant may provide information about the nutrient for 
which the claim is made in various ways, including in brochures. In other words, 
restaurants need not provide such information on the menu or menu board (U.S. Food and 
Drug Administration, 2004). 
Currently, most fast food establishments offer nutrition information on menus 
online but only a few do so with brochures or posters inside the restaurant.  However, 
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many of the socio-economically disadvantaged, who tend to be more obese (Kersh & 
Morone, 2002), do not have Internet access, and thus do not have access to the site or the 
guidelines (Johnston, 2005; Mitka, 2005). The fact that this information is not available 
on-site at restaurants may be due to lack of interest in nutrition information, possibly 
influenced by socio-economic status and education related to food choices. Lack of 
information may also be due to the type of decision-making that goes into making these 
food choices.   Even though many fast food chains do publish nutrition information, many 
do not have the information available at the point-of-purchase (Wootan, Osborn, & 
Malloy, 2006).   
Nutrition information is not readily available at many family-style and casual 
dining restaurants (e.g., Olive Garden, Red Lobster, Outback). While the number of 
restaurants providing nutrition information has increased over the last 10 years, making 
informed and healthful food choices is still hindered by the lack of nutrition information 
at many restaurants; only 44% of the largest chain restaurants in the country provide 
nutrition information for the majority of their menu items (Wootan & Osborn, 2006). 
Additionally, at the point-of-purchase only 0.1% of participants (n=4311), accessed 
nutritional information at chain restaurants (Roberto, Agnew, & Brownell, 2009).  Policy 
makers and health advocates are also discussing the possibility of adding an icon on 
labels and menu boards that signals more healthful options (Lando & Labiner-Wolfe, 
2007). The addition of icons, however, could create the opposite of the expected 
reactions, because many consumer relate so-called healthier options with foods that lack 
taste (Aaron, Evans, & Mela, 1995).  
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Point-of-Purchase, Point-of-Choice and Food-Away-From-Home 
Data gathered after the implementation of the NLEA indicates that menu labeling 
and point-of-sale nutrition information might be effective at reducing caloric intake and 
increasing healthy eating behaviors, e.g., lower saturated fat and sodium intake (Variyam, 
2005). The city of New York passed a law requiring all restaurants with 15 units or more 
operating within city limits to post caloric information directly on menu boards or menus. 
The rationale: “By requiring posting of available information concerning restaurant menu 
item calorie content, so that such information is accessible at the time of ordering, this 
Health Code amendment will allow individuals to make more informed choices that can 
decrease their risk for the negative health effects of overweight and obesity associated 
with excessive calorie intake” (Department of Health and Mental Hygiene Board of 
Health, 2008, p. 2).  According to a press release accompanying the action, “The Health 
Department estimates that this regulation could reduce the number of people who suffer 
from obesity by 150,000 over the next five years, preventing more than 30,000 cases of 
diabetes” (Department of Health and Mental Hygiene, 2008, p. 1). 
New York City was one of the first major urban markets to institute such a law. 
Recently, however, the state of California (California Health and Safety Code, 2009) as 
well as the United Kingdom (U.K. Foods Standards Agency, 2009) passed menu labeling 
laws.  These laws are now being considered in several states within the United States 
(Center for Science in the Public Interest, 2009).  
Studies related to point-of-purchase effectiveness at reducing calorie choices are 
mixed, at best. In one study among United States military personnel, participants 
were exposed to calorie, fat and cholesterol information on 3” x 5” cards next to 
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the foods, along with colored posters promoting healthier choices in the cafeteria. 
The researchers found no relationship between point-of-purchase nutritional 
information and healthier eating (Sproul, Canter, & Schmidt, 2003). 
Another study recruited 65 participants for an experimental condition (40 males 
and 25 females) and 25 controls (16 males and 9 females) in a university setting (Aaron, 
Evans, & Mela, 1995). The researchers prepared laminated labels (approximately 8x8 
cm) for each food item, showing numerical and color graphic information for the calorie 
content of the food for the experimental condition. The experiment was carried out over a 
period of two consecutive weeks at the main campus cafeteria.  In the first week, a sign 
was posted that indicated that nutritional information was forthcoming.  During the 
second week, the laminated labels were posted by the foods. The participants were asked 
to report what they ate, and to rate their feelings of hunger.  
The results revealed that the caloric intake of the experimental group increased 
after the nutritional information was placed on the food items. The authors speculated 
that this outcome might have been due to a “…belief that such [healthy] foods will be of 
inferior sensory quality and less satiating, lack of motivation and interest, a poor choice 
of healthier options, and the negative effect of peer pressure” (Aaron, Evans, & Mela, 
1995, p. 1259). Furthermore, by asking the experimental group specific questions about 
hunger and food, the researchers hypothesize that the questioning could have created a 
bias within the group (Aaron, Evans, & Mela, 1995).   
Other studies have also shown that participants chose to eat foods with a greater 
number of calories after caloric information was provided at the point-of-purchase.  For 
example, Yamamoto and colleagues (2005) evaluated the effect of calorie information on 
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restaurant food choices in a sample of adolescents (n=106). Each participant was asked to 
order a meal from three different restaurant menus, McDonald's, Panda Express, and 
Denny's. Researchers recorded choices and then showed participants menus with calorie 
and fat information. After viewing the calorie and fat information, participants were 
asked if they would like to modify their order. If they wanted to change, the new order 
was taken. Approximately 17% of the orders were changed in response to the calorie and 
fat information.  Among the meals that were modified, 20.4% resulted in an increase in 
the number of calories. 
In another study, 594 adolescents and adults viewed fast food menus to determine 
if calorie labeling on the menu would have any effect on calorie intake. Researchers 
created two sets of menus designed to be similar to fast food menu boards – one with 
calorie information and one without. After participants placed their orders, the 
researchers drove to a nearby McDonalds, purchased the food, and brought it back for the 
participants to eat. The researchers did not find significant effect by providing caloric 
information at point-of-purchase on a fast food menu. The main limitation of this study 
was that participants were exposed to the experimental condition only once and, as a 
result, there was no baseline data (Harnack et al., 2008). 
However, there are interventions that have demonstrated success in 
increasing healthier food choices by using point-of-purchase collateral. For 
instance, researchers were able to increase healthful snack selection in a college food 
service setting by using point-of-purchase messages placed on 11” x 17” posters located 
at the cafeteria entrance and two 4” x 2.5” signs placed next to the targeted food item 
(Buscher, Martin, & Crocker, 2001). The messages emphasized the “budget-friendly, 
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energizing, sensory/taste, time efficient/convenient (best) stimulus properties of [the 
targeted] food” (p. 909).   
A study by Bergen and Yeh (2006) focused on college vending machines and 
examined the effects of an environmental intervention promoting more non-energy-
containing beverage consumption compared to sugar-sweetened soft drink consumption 
over a period of nine weeks. The researchers labeled eight vending machines with three 
conditions: a no calorie, no carb label; label plus motivational poster encouraging the 
purchase of water and no calorie drinks; and a control group. The no calorie, no carb with 
motivational posters, resulted in fewer sugared beverage sales.  
In a study by Edwards and Meiselman (2005), participants were observed in a 
public university restaurant while they were assisted with their food choice by a server 
who made a positive, negative or no statement about the popularity of a selected dish. 
When the meal was completed, the participants were asked to rate the “acceptability” of 
the dish chosen using a nine-point hedonic scale. The researchers found that only the 
negative statements made by servers actually influenced food choice; positive statements 
about the food items did not increase the number of people who chose that food item.  
However, in all conditions, once participants had chosen a dish, the participants’ 
perception of the “acceptability” of the dish remained unchanged.  That is, participants 
rated their chosen dishes favorably, regardless of what comments had been made about it 
prior to selection (Edwards & Meiselman, 2005).  
A study at a Dutch worksite that included labeling of high and low fat foods 
revealed a beneficial and significant intervention effect of the labeling program on total 
fat intake for respondents who believed they ate a high-fat diet. Sales data revealed a 
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significant number chose fewer desserts; there was no effect for the other products. 
(Steenhuis, Van Assema, Van Breukelen, Glanz, Kok, & De Vries, 2004).  
Additionally, Seymour, Yaroch, Serdula, Blanck, and Khan (2004) completed a 
review of point-of-purchase interventions and found, “Overall, simply providing 
information in the restaurant setting appears to be associated with increased purchase of 
targeted items ...” (Seymour et al., 2004, p. S117). When considering the effectiveness of 
point-of-sales interventions, it should be noted that taste and cost might be more 
important components of food choice than nutritional concerns (Glanz, Basil, Maibach, 
Goldberg, & Snyder, 1998).   
In a point-of-purchase study conducted at a large supermarket in Finland, the 
researchers grouped the healthier foods together in the shelves under a sign reading, “The 
Healthier Choice.”  The study was done over six months and included weekly ads in the 
local paper; however, baseline data was only recorded for two weeks prior to the start of 
the study. The program was not successful in increasing the sales of healthier products. 
This study and some of the others referenced above demonstrate that simply presenting 
people with more dietary knowledge does not necessarily precipitate a change in behavior 
(Nayga, 2000). 
Researchers at Pennsylvania State University (Cranage, Conklin, & Lambert, 
2005) recruited 150 participants to eat lunch at an on-campus café and offered 
participants the same menu options over a two-week period. Although there were salads, 
appetizers and other foods available, the researchers had nutritional information available 
for the entrees only. The data was collected on the same two days of the week for the 
control period and the treatment period.  The nutrition information was presented in the 
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same style as the Food and Drug Administration’s Nutrition Facts panel, but printed on a 
5" x 8" card. During the control period, 108 higher-fat, higher-calorie entrees were 
purchased along with, 54 lower-fat, lower-calorie entrees. During the treatment period, 
when nutrition information was displayed, 72 higher-fat, higher-calorie entrees and 81 
lower-fat, lower-calorie entrees were purchased, demonstrating a significant reduction in 
higher calorie entrees. The study also showed that “…placing this information 
prominently at places where food choices are made, seems to raise expectations and 
lower disappointment, resulting in higher satisfaction with food quality, higher intentions 
to repurchase and selection of healthier foods” (Cranage, Conklin, & Lambert, 2005, p. 
54-55).  The researchers concluded that allowing participants to make informed choices, 
by giving them nutritional information, “provides empowerment” and a way to make 
autonomous decisions about food choices. 
There are several issues with this study. There was a control period but no control 
group therefore the participants could have been biased. For instance, external factors, 
such as a university-wide media campaign might have altered food choices.  Also, the 
researchers did not review total calories chosen but instead noted whether lower calorie 
choices were made compared to higher calorie items.  As a result, it is unclear how many 
calories were actually saved and if those saved calories were substantial and significant 
enough to improve overall diet and promote participant weight loss. Also, while portion 
size is a critical factor in controlling weight, many of the lower-calorie entrees were also 
smaller in size than the higher-calorie entrees.  Smaller entrees might have resulted in 
greater post-meal eating by the participants, thus eliminating any potential gain from 
posting the nutritional information.  
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Several recent studies have examined the impact of calories at the point-of-
purchase using menus. One study recruited 288 college students; some of the students 
received fast food menus with calorie information for each food item, whereas others 
received no information at all (Gerend, 2009). The researcher examined the effects of 
caloric information versus no information. While there were no effects for men, women 
who received calorie information chose meals that had 146 fewer calories per meal than 
women who did not receive calorie information. 
In a study by Bassett et al (2008), Subway customers (N=1830) in New York City 
who saw caloric information chose meals with an average of 52 fewer calories (mean 
calories: 765.5 vs. 713.8, p<.01) than customers who said they did not see the caloric 
information. Thirty-seven percent of Subway customers reported seeing caloric 
information and stated that it affected their purchases; those customers chose 99 fewer 
calories than those who saw the information and reported it had no impact (mean 
calories: 647 vs. 746; p<.001).   
However, the concept of calorie information and perception of “healthier foods” 
does not always lead to calorie understanding. In a study at Cornell, researchers 
intercepted 300 customers as they finished their lunches at McDonald’s or Subway 
(Chandon & Wansink, 2005).  The participants were asked to estimate the number of 
calories that they had just consumed. Customers at McDonald’s consumed approximately 
710 calories and estimated an intake of 670 calories, whereas those at Subway ate 560 
calories but estimated 335 calories. In this case, individuals who ate at Subway assumed 
they had a larger “calorie budget” (i.e., they assumed they could eat more) because foods 
at Subway were promoted as “healthier” and no point-of-sale nutritional information was 
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provided (Chandon & Wansink, 2005).  If individuals eat more of a food choice because 
it is perceived to be healthy, it could potentially counteract the intended benefits of 
promoting healthier food choices (Chandon & Wansink, 2005). 
  Research on calorie information at the point-of-purchase in restaurants has shown 
mixed results in terms of effectiveness (Harnack et al., 2009); one possible reason for this 
lack of effectiveness could be the lack of understanding of a value of a calorie or the lack 
of a reference amount for a calorie (Lichtman et al., 1992; Wansink & Chandon, 2006). 
The Obesity Working Group commissioned by the Food and Drug Administration 
recommended that point-of-sale calorie information on menus for food-away-from-home 
would be the most helpful to consumers and could have a potentially positive effect on 
obesity (U.S. Food and Drug Administration, 2004).  In addition, exercise equivalents 
could create a reference point for consumers.  Knowing what a calorie means in terms of 
exercise may help people to understand whether they can “afford” to eat a certain food. 
 
Exercise Equivalents and Calories at Point-of-Purchase  
Providing exercise equivalents on food labels and menus could create an easily-
understandable reference point for consumers with regard to the calorie (energy) content 
of foods.  Anecdotal evidence from informal interviews with members of the news media 
and discussions conducted with website and column readers and informal polls indicate 
that consumers are surprised to learn the exercise equivalents of common foods, even 
though they might have a general idea of the number of calories in those particular foods. 
When a consumer visualizes that it takes three hours to walk off an ice cream cone and 
only 30 minutes to burn off a piece of fruit (Ainsworth et al., 2000), this theoretically 
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creates a level of awareness of the “cost” of a food item.  Sometimes the perceived 
benefits of the food item (such as taste, or social context) may still outweigh the 
negatives.  At the very least, however, knowing the exercise equivalents of various foods 
may create an opportunity for the consumer to make an informed decision. Ultimately, 
knowledge of exercise equivalents could lead to lower calorie food choices.  
Exercise equivalents may also help consumers understand the value and 
importance of calories. For example, knowing that one apple provides enough energy to 
keep walking for about 19 minutes (Ainsworth et al., 2000) can demonstrate to consumers 
that a calorie can be “friend or foe,” depending on the circumstances and an individual’s 
daily caloric budget (Trumbo et al., 2002). In fact, the FDA’s Obesity Working Group 
reported a need for additional work on the current food label (U.S. Food and Drug 
Administration, 1999). The report made reference to suggestions from food 
manufacturers including the need for “…consumers be educated about calorie balance, 
possibly illustrated by pictorials on packages to correspond to energy expenditure activity 
equivalent to the calorie content of the food” (U.S. Food and Drug Administration, 1999, 
“Dietary and Health Context,” para. 3). 
 While there is no research specifically discussing exercise equivalents and the 
impact of point-of-food choice, research suggesting that consumers often underestimate 
their energy consumption has been conducted (Lichtman et al., 1992; Wansink & 
Chandon, 2006). A large body of research demonstrates the underreporting of food 
intake, which can range from 10 to 45 % depending on the age, gender, and body 
composition of individuals in the sample population (Trumbo et al., 2002).  Briefel, 
Sempos, McDowell, Chien, and Alaimo (1997) found that approximately 18% of men 
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and 28% of women in their sample were under-reporters. Young adults are no exception; 
they also exhibit insufficient knowledge about the value of a calorie and have difficulty 
determining estimates (Schwartz & Byrd-Bredbenner, 2006). In one study, for example, 
researchers recruited college undergraduates (60 % female), and showed these 
participants nine restaurant entrees. They gave participants serving size information, and 
brief descriptions. For each of the entrees the participants were asked to estimate calories 
and nutrient levels. The researchers classified the items from “very unhealthful” to 
“more-healthful.” The accuracy of estimating the correct number of calories worsened as 
the entrees became increasingly more “unhealthful.” On average, less healthful items 
were underestimated by more than 600 calories (Burton, Creyer, Kees, & Huggins, 
2006).  However, the study did not look at the BMI, gender or dieting status of 
participants – all which could have an impact on these results.  
Even among those who should have more knowledge about food values, errors of 
judgment are not uncommon. For example, in one study, registered dietitians 
underestimated their caloric consumption by 16% (Goris & Westerterp, 1999). Another 
study testing the ability of registered dietitians to estimate calories found underestimates 
of calorie values by 200 to 600 calories (Backstrand et al., 1997). Other health 
professionals, including physicians and nurses, are not significantly better at making 
these estimates. In one study, 70% of the participants incorrectly estimated patients’ 
calorie needs by more or less than 13% (Ashley, Davidson, Wilkins, & Thompson, 2004).  
However, the common assumption that heavier individuals are more likely to 
underestimate calories does not necessarily hold up under scrutiny. One study, for 
example, demonstrated that caloric underestimation is more related to meal size than 
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body size. In fact, the larger the meal size, the more the participants underestimated the 
calories they consumed (Wansink & Chandon, 2006). 
It has been well documented and accepted that decreasing energy intake and 
increasing physical activity by as little as 100 calories per day could cause significant 
weight loss (Hill, Wyatt, Reed, & Peters, 2003; Brown, Williams, Ford, Ball, & Dobson, 
2005; Rodearmel, Wyatt, Stroebele, Smith, Ogden, & Hill, 2007).  In fact, making small 
daily behavioral changes has a tremendous impact on reducing disease related to obesity 
(Hill, 2009).  In one study of 8071 Australian women aged 45-55 years old who gained 
approximately 0.5 kg per year, researchers found that the energy imbalance, i.e., calories 
consumed compared to calories expended, was only 10 calories per day (Brown et al., 
2005). Another study in China estimated the energy gap to be 45 calories per day (Zhai et 
al., 2008). Exercise equivalents at the point of choice with caloric information could help 
individuals to achieve the 100 calorie per day differential proposed by Hill and 
colleagues (2003). For instance, if an individual walked for 15 minutes per day, and 
reduced their lunch time consumption by 50 calories this goal could be achieved.  
 
Gender  
Research has determined that there are several factors that influence an 
individual’s decision to engage in healthy eating behaviors.  The remaining sections of 
this chapter will cover several of these, including gender, body mass index (BMI), 
whether an individual exhibits restrained or unrestrained eating behaviors, dieting status 
and activity level. These variables have been shown in the literature to have an impact on 
food choice and reading nutrition labels. 
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 A majority of studies have found that females are, in general, more likely than 
men to use nutritional labels (Drichoutis, Laziridis, & Nayga, 2006). Additionally, 
females tend to take nutrition into consideration more frequently than males when 
making food choices.  This discrepancy may be the result of a range of reasons, for 
instance, females are often the main meal planners, making more food decisions for the 
household (He, Fletcher, & Rimal, 2004). Females may also be more likely to take 
nutrition into consideration because they are often more concerned about their weight 
than men. For example, in a study surveying the dieting practices of 185 female college 
students aged 18 to 24, “the majority of participants (83%) used dieting for weight loss 
and believed they would be 2% to 6% greater than current weight if they did not diet; 
normal weight, overweight, and obese groups perceived attractive weight to be 94%, 
85%, and 74%, respectively, of current weight” (Malinauskas, Raedeke, Aeby, Smith, & 
Dallas, 2006, p. 1).  
Nayga (2000) surveyed individuals at a supermarket in New Jersey using 
questions to determine nutrition knowledge and food label usage.  For example, 
participants were asked which of two items contained more fat (e.g., sour cream versus 
yogurt; roast chicken leg versus fried chicken leg).  Results suggested that, on average, 
males possessed less nutrition knowledge than females.  However, this study also found 
that male and female consumers who possess the same level of nutrition knowledge do 
not differ significantly in their likelihood of food label use.  
This study had several limitations. It was completed among supermarket 
shoppers, which may have skewed the sample. It did not discuss the time frame used to 
gather the information from recipients. Depending on the time of day of the observations, 
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the type of the shopper could have been skewed, i.e., shoppers who were approached 
during the workday might have been disproportionately married female shoppers who 
were purchasing for their families.  Indeed, one study reported that 67.2 % of the women 
do the family shopping versus only 18.1 % of the men (Beardsworth et al., 2002). 
Additionally, the males in this sample who were grocery shopping may potentially have 
more nutrition knowledge than other males who may have been approached at a different 
study location.  
According to Beardsworth, Bryman, Keil, Goode, Haslam, and Lancashire 
(2002), women seem to be more engaged in efforts to lose weight and are more 
dissatisfied with their body weight, even though they have similar overweight and obesity 
rates compared to men.  In this study, the researchers administered a survey at the 
person’s home and found several key differences in gender attitudes towards food. For 
instance, women reported eating more fresh fruit and vegetables.  Also, whereas 76.6 % 
of the women indicated that they decided what foods to purchase for the household, only 
15.3% of the men did so. When women and men were asked if they knew what foods 
they should eat to follow official recommended dietary guidelines, approximately 60% of 
the women said yes compared with 39% of the men.  In terms of dissatisfaction with 
body shape, approximately 40% of the women were dissatisfied compared to only 23.9% 
of the men. Additionally, women were more likely to feel guilty than men about over-
eating (Beardsworth et al., 2002).   
Body Mass Index (BMI) 
Individuals with a BMI equal to or greater than 25 and less than 40, indicating 
overweight and obese status, are of particular concern from a public health perspective 
because they are at increased risk for “cardiovascular disease, diabetes, certain forms of 
cancer, depression, discrimination and weight-related bias, and various other physical, 
psychological, and social morbidities” (Katz et al., 2005, p. 1). 
 Obese individuals tend to like more palpable and tasty foods, which are typically 
high-fat, high-sugar foods, compared with non-obese individuals (Salbe, DelParigi, 
Pratley, Drewnowski, & Tataranni, 2004) and tend to choose more energy-dense meals 
(Cox, Perry, Moore, Vallis, & Mela, 1999). These factors lead to a situation in which 
those who may already be obese continue on a cycle of high-calorie food choice, possibly 
due to lack of awareness or insufficient information regarding their choices.  
 
Restrained and Unrestrained Eaters 
The term dietary restraint is most often associated with calorie restriction, and has 
been defined as a voluntary and continuous effort to restrict calorie intake or to avoid 
high calorie foods or to exert cognitive control over eating (Sysko, Walsh, & Wilson, 
2007). Dietary restraint is generally defined as the conscious effort to limit and control 
dietary intake, typically for the purpose of reducing or maintaining body weight 
(Stunkard, 1981).   
 Short-term dieting is often referred to or confused with dietary restraint. However, 
dieting and restrained eating are not necessarily the same terms (Hawks et al., 2008; 
Lowe & Timko, 2004).  While restrained eating and dieting are certainly connected – 
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they are not the completely interchangeable (French et al., 1997; Hawks et al., 2008).  
The weight of restrained dieters cycles more often than that of restrained non-dieters 
(Lowe & Timko 2004). Moreover, restrained eaters who are dieting are more focused on 
weight control than restrained eaters who are not dieting (Boon et al., 1998). Additionally 
restrained dieters tend to be stable over time, meaning they are constant restrictors, 
whereas those who diet, tend to implement more short-term strategies and follow a more 
“structured regimen” (Hawks et al. 2008; French et al., 1999). And finally, restrained 
eaters tend to rely on external or environmental signals, and are less responsive to hunger 
cues (Fedoroff et al., 2003; Rotenberg et al., 2000).  
 Women are generally more restrained than men (Drapeau et al., 2004; Moreira et 
al., 2005). In order to reduce energy consumption, restrained women use strategic dieting 
behaviors and avoid more energy dense foods. When restrained eaters are faced with high 
calorie foods, internally their reaction is positive, but externally negative, meaning that 
while they have a high desire for the high calorie foods, they may not satisfy their desires. 
On the other hand, unrestrained eaters do not have as much of a desire to eat high calorie 
foods (Hoefling & Strack, 2008). 
 In a cafeteria experiment, restrained eaters with calorie information (three lower 
calorie foods were identified with labels) were more likely to choose lower calorie foods 
compared to non-restrained eaters (Johnson et al., 1990).  In another study, when 
restrained eaters were given what they thought was a “high-calorie” milk shake or a 
“low-calorie” milk shake (both milk shakes had the same number of calories) under both 
pre-load conditions, restrained eaters ate more cookies ad libitum than unrestrained 
eaters, and ate more when there was no pre-load (control). (Mills & Palandra, 2008).  
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Here, when restrained eaters were presented with low or high calorie forbidden foods, 
restrained eaters demonstrated disinhibited eating behavior. 
It is possible that restrained dieters will eat more calories when they have calorie 
information and/or calorie plus exercise equivalents because they perceive the foods to be 
lower calorie than originally thought. For instance, when female restrained eaters were 
given information about fat-free chips versus regular chips, they ended up eating more of 
the fat-free chips than regular chips (but fewer overall calories). Female restrained eaters 
ate fewer chips, overall, when presented with no information (whether fat-free or regular) 
versus with information, although this was not statically significant (Miller et al., 1998).  
However, restrained eaters are more conscious and aware of food choices and will 
typically choose foods that are lower in calories in order to lose or maintain weight 
(Rideout, McLean, & Barr, 2004). While there is some data to suggest that restrained 
eaters will have lower intake (Rideout, McLean & Barr, 2004), there is also data which 
suggests that restrained eaters might eat more under certain circumstances (Miller et al., 
1998).  That said, under these particular conditions—calorie information and exercise 
equivalents at the point-of-choice of fast food during one meal—restrained eaters will 
likely choose fewer calories than those who are unrestrained. Thus, the influence of 
calorie information and exercise equivalents at the point-of-choice of fast food could 
influence these participants to choose fewer calories than those who are unrestrained 
eaters.  
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 Dieting Status 
People who are dieting are often more sensitive to nutrition information than 
those who are not. They typically look for lower calorie foods such as low-fat cheese, 
low-fat margarine, vegetables and high-fiber bread while avoiding foods with high levels 
of sugar and fat (Borg, Fogelholm, & Kukkonen-Harjula, 2004). However, many who 
anticipate restricting their dietary intake can end up actually over-eating.  In a study by 
Urbsxat, Herman and Polivy (2002), two groups were assigned to a diet condition for one 
week and another group to a non-dieting condition for one week. Eating behaviors were 
then observed after one week.  Those who were in the restricted diet condition ate 
significantly more cookies than those who were not dieting.  The research suggests that 
simply thinking about going on a diet can trigger overeating in restrained eaters (Urbszat, 
Herman, & Polivy, 2002).  Given these findings, it is possible that presenting calorie 
information or calorie information with exercise equivalents may have the unintended 
effect of making those that are dieting eat more instead of less.   
 
Activity Level  
Exercise has been shown to have an impact on eating behavior. In one study 
examining the effects of exercise and dieting on eating behavior, 36 overweight women, 
were divided into two group conditions, exercise and no exercise, using a crossover 
design on two different days (Visona & George, 2002). On the exercise day, the 
participants walked on a treadmill for 60 minutes. On both days the participants went to 
lunch and information on eating behavior was recorded.  The dieting group and the non-
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dieting group consumed an additional 165 and 203 calories on the exercise day than on 
the no-exercise day, respectively.  
Other studies have also examined the relationship between food and exercise. For 
example, in a study of university students, those who reported using exercise to lose 
weight or to keep from gaining weight were more likely than those who did not to eat 
more than five servings of fruits and vegetables per day and less than two servings per 
day of high-fat foods (Lowry, Galuska, Fulton, Wechsler, Kann, & Collins, 2000). In 
another study, 12 participants were asked to exercise and the level of energy intake 
assessed; the results showed no overall change (Lluch, King, & Blundell, 1997). 
Additionally, Koulouri, Tigbge, and Lean (2006) demonstrated that a simple increase in 
physical activity, such as an additional 2000 steps per day, did not result in an increase in 
food consumption.   
 King, Tremblay, and Blundell (1997) reported that there appears to be only “a 
weak short-term coupling between energy expenditure and energy intake” (p. 1076). In 
terms of food selection and the effects of physical activity, the researchers did not find 
any clear or reliable confirmation to indicate that bouts of exercise induced changes in 
preferences for food or nutrients in the short-term.  However, they did find that with 
long-term exercise there was some increase in carbohydrate intake.  
Given the contradictory findings, there is no clear inference that can be made 
regarding physical activity and food choice (Blundell et al., 2003). More specifically, 
there has not been any research on an individual’s response to exercise equivalents in 
relation to their physical activity level.   
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The Information-Motivation Behavioral Skills Conceptual Framework  
The Information Motivation Behavioral Skills (IMB; see Appendix A) model has 
been used in various health promotion studies and interventions aimed at influencing 
lifestyle changes. For example, influencing lower calorie food choices must incorporate 
the ideas of information, motivation, and behavioral skills in order to effectively alter 
eating behaviors.  The concepts pertaining to the IMB model are easily understood and 
are well supported by research in the area of risky sexual behaviors (Fisher, Fisher, & 
Harman, 2003).  However, It should be noted that, as applied to high risk sexual 
behaviors, the IMB model’s effectiveness in reducing such behaviors has been limited 
and can only been interpreted within the context of a controlled trial (Fisher, Fisher, 
Misovich, Kimble, Malloy, 1996).  
The framework behind this theory revolves around three concepts found in the 
title: information, motivation, and behavioral skills.  With reference to eating behaviors, 
the information component helps individuals make lower calorie food choices when 
dining at a fast food restaurant. Choosing lower calorie foods at fast food meals may 
reduce the individual’s likelihood of being overweight or obese, and thus reduce the risk 
of certain chronic diseases.  This information must be relayed to the individual in an easy 
to translate, practical manner that is conducive and adaptable to their environment, and 
that takes their ethnic, religious, and cultural background into account.   
The next concept to be addressed in this theory is the motivation factor.  
Motivation refers to the person’s emotional response to the risky health behavior; in this 
case, eating foods that are high in calories.   Personal motivation pertains to the 
individual’s attitude and perception to make lower calorie food choices because of the 
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individual’s already existing desire to lose and control his or her weight (e.g., restrained 
eaters). However, motivation does not solely refer to restrained eaters; it may be 
important for any individual interested in looking better and/or feeling healthier (i.e., 
eating fewer calories and losing weight).   Those individuals who are restrained eaters, 
however, will have increased motivation to choose fewer calories when presented with 
caloric information and exercise equivalents, compared to unrestrained eaters.  
 The final concept in the IMB theory is behavioral skills.  Behavioral skills include 
being able choose lower calorie versus a higher calorie food items. For this study, 
behavior relates to the skills needed to choose meals that are fewer in overall calories.   
This 3-group experimental research design was created by utilizing the framework 
of the IMB model. The information, motivation, and behavioral skills may lead to 
improved health outcomes which, in this study, translate to lower calorie food choices at 
fast food establishments.   
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Research Questions and Hypothesis 
 
Question # 1: When presented with caloric information and exercise equivalents of fast  
food, at the point-of-choice, will overweight and obese women, ages 18-34, make 
lower calorie food choices compared to when only caloric information is provided 
or when no information is provided? 
Question # 2: When presented with caloric information of fast food and exercise  
equivalents, will this information have a greater impact on the food choices of 18-
34 year old, restrained overweight and obese women than on unrestrained 
overweight and obese women?  
 
Hypothesis 1:  When presented with caloric information and exercise equivalents of fast 
food, at the point-of-choice, overweight and obese women, ages 18-34, will make 
lower calorie food choices compared to when only caloric information is provided 
or when no information is provided. 
Hypothesis 2:  Presentation of caloric information of fast food, translated into exercise 
equivalents, will have a greater impact on the food choices of 18-34 year old, 
restrained overweight and obese women than on unrestrained overweight and 
obese women. 
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CHAPTER III 
 METHODS 
 
Study Design 
The goal of this 3-group experimental study was to determine if calorie 
information and exercise equivalents, at the point-of-choice, would decrease calorie 
consumption of a fast food meal, among overweight and obese (Body Mass Index (BMI) 
equal to or greater than 25 and less than 40) 18-34 year old women recruited from a south 
Florida university campus. The Institutional Review Board of Florida International 
University approved this study. The study was conducted on the F.I.U. campus at the 
Graham Center from May 19, 2009 through May 29, 2009.  
 
Participants 
For this study, a total of 62 overweight or obese female participants, aged 18 to 
34, were recruited. Participants were paid $5 during the prescreening process to fill out 
questionnaires and to allow the researcher to weigh and get height data to establish BMI.  
Assuming an attrition rate of 10%, this resulted in a minimum sample size of 48 
participants. The statistical package PASS (Power Analysis and Sample Size) was used 
for power and sample size analysis.  A priori power analysis indicated that a sample of 
size of 42 provided high power (greater than 90%) for the treatment by time interaction 
under a variety of scenarios with a significance level of 0.05.  
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A random number generator was utilized to divide the three groups. Completed 
cases were defined as participants present at the two sessions in which the study is 
conducted; participants could not miss any of the sessions.  
Attrition of participants was minimized mainly due to the short duration of the 
project, but a number of strategies were employed to ensure maximum participation. 
Several retention strategies included: a) Reminders: Participants' emails and cell phone 
numbers were taken, and they were reminded of the intervention dates so that they 
remembered to show up at the specified setting; and b) Incentives: Each participant had 
access to free lunch on the days of the intervention. In addition, a $20 Target gift card 
was given as an incentive for each lunch they attend.  
 
Sample Selection Criteria 
Inclusion Criteria:  
1. Must be able to read and speak English (to be able to fill out questionnaire, and 
read placards) 
2. Age 18-34 years 
3. Overweight or obese, Body Mass Index (BMI) equal to or greater than 25 and less 
than 40 
4. Must have a signed consent form  
5. Female 
6. If students, not health majors 
7. Agree to no cell phone, no reading, and no talking during meals 
8. Must be available at designated times to eat lunch 
9. Willingness to consent to the conditions of study participation 
10. Must be willing to eat their typical breakfast and refrain from eating 2 hours 
before lunch. 
11. Food may not be removed from study area 
12. Occasionally eat fast food  
 
Exclusion Criteria:  
1. Participation in previous food-related study 
2. Pregnant or having given birth within one year 
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3. Anyone who needs to follow a special diet, as this may bias the results. (e.g., food 
allergies, Kosher diet, etc.) 
4. Chronic diseases (e.g., heart disease, diabetes or having other dietary restrictions 
related to health)  
5. Vegetarian 
6. Self-reported depression  
7. Self-reported chemical dependency  
8. Self-reported and/or diagnosed eating disorder (i.e., anorexia, bulimia)  
9. Dieting, currently or within the last three months  
10. Those who do not typically eat lunch 
 
Recruitment and Randomization  
To generate interest, flyers and other promotional material were posted on 
electronic bulletin boards around the university, an electronic announcement was sent 
out, and researchers recruited individuals in person on the university campus. Professors 
from various classes (using researcher relationships) were also asked to make 
announcements regarding the study and its purpose.  The recruitment process followed 
the following steps:  
1. Participants were solicited from the university campus and told that the 
study being conducted would assess factors influencing eating habits at 
fast food restaurants. 
2. Potential participants were asked to call a telephone number designated for 
study recruitment.   
3. Initial telephone screening took place in order to determine inclusion and 
exclusion criteria. Potential participants’ names were not asked, and as a 
result informed consent was not necessary.  Using a recruitment script 
(e.g., age, height, weight, availability, do they typically eat lunch, 
occasionally eat fast food, plus all the exclusion questions), potential 
participants were screened. 
4. Following the initial phone or in person screening, participants selected 
were asked to a research table. At this time consent forms were given to 
all potential participants to inform them of the study’s purpose and 
objectives.  
5. Participants with signed consent forms received a questionnaire packet 
including:  Three Factor Eating Questionnaire (TFEQ; Stunkard & 
Messick, 1988), International Physical Activity Questionnaire, and the 
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6. Additional screening was reviewed based on information gathered. 
7. A total of 62 participants were recruited to ensure a minimum of 42 total 
participants. During the recruitment process, the researcher tracked the 
control variable (Dietary Restraint). Sufficient numbers were interviewed 
to recruit 24 participants in the restrained group and 38 in the unrestrained 
group; these were then randomly assigned to Group A / Control, Group B / 
Intervention 1 or Group C / Intervention 2.  
 
 
Procedure  
Overview 
 
 Recruitment (women, equal to or greater than 25 and less than 40 BMI, 18-34 
years old) 
 Participants enroll (BMI, 3-Factor, IPAQ, Demographics) 
 Criteria met - 62 participants  
 Block by restrained and unrestrained eaters -- Randomly assign to three groups 
(See Table 1) 
o Group A / Control - No Information ( 9 restrained, 11 unrestrained) 
o Group B / Intervention 1  - Calorie Information Alone ( 7 restrained, 15 
unrestrained) 
o Group C / Intervention 2 - Calorie Information plus Exercise Equivalents 
(9 restrained, 11 unrestrained) 
 
 Week 1 -- Lunch 1 
o Participants set appointments between 11:30 a.m. and 3:00 p.m. 
o Participants from any group can eat any time -- (on the half hour) 
o All participants receive only name of food items on menus 
o Participants order food from menus 
o Researcher gets food for participants 
o Participants receive individual bags of food and eat food 
o Researcher weighs and measures leftover food and drink 
 
 Week 2 -- Lunch 2 
o Participants set appointments between 11:30 a.m. and 3:00 p.m. 
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o Participants eat at same time as chosen for Week 1 -- (on the half hour) 
o Participants choose foods from menu -- Three menus  
o Menu given to participant based on group assignment 
 Group A / Control – Menus with No Information ( 9 restrained, 11 
unrestrained) 
 Group B / Intervention 1  - Menus with Calorie Information Only 
(7 restrained, 15 unrestrained) 
 Group C / Intervention 2 – Menus with Calorie Information plus 
Exercise Equivalents ( 9 restrained, 11 unrestrained) 
 
o Researcher gets food for participants based on menu choices 
o Participants receive individual bags of food and eat food 
 Researcher weighs and measures leftover food and drink 
 
 Analyze data to assess if fewer calories chosen or eaten with Calorie Information 
vs. Calorie Information and Exercise Equivalents vs. No Information on menus 
 
Table 1. Group Assignment 
 Lunch 1 Lunch 2 Outcome 
Group A No Information No Information Difference 
Group B No Information Calorie Information Difference 
Group C No Information Calorie Information + Exercise Equivalents Difference 
 
All participants were asked to eat a total of two lunches at two sessions during a 
two-week period. (The first lunch / phase 1 recorded baseline data; the second lunch/ 
phase 2 measured change.)  
The study controlled for dietary restraint using the Three Factor Eating 
Questionnaire (TFEQ; Stunkard & Messick, 1988). Dietary restraint is generally defined 
as the conscious effort to limit and control dietary intake, typically for the purpose of 
reducing or maintaining body weight (Stunkard, 1981). Restraint scores (sub-scale) can 
range from 0 to 21, with high scores indicating high dietary restraint. Restrained eaters 
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are defined as those participants who have a score of 13 or above on the subscale related 
to retrained eating on the TFEQ (1988).  In the current study, 24 restrained eaters and 38 
unrestrained eaters were identified; participants were blocked by restraint and then 
randomly assigned to Group A / Control, Group B / Intervention 1 or Group C / 
Intervention 2.  
After the participants were randomly assigned to two intervention and one control 
group (Calorie Information Only, Calorie Information Plus Exercise Equivalents and 
Control), baseline data were collected during the first lunch session.  
Participants were asked to eat a typical breakfast and refrain from eating for two 
hours prior to the lunch session. Additionally, participants were asked to not use cell 
phones, talk or read during consumption.  The participants had free choice of all menu 
items.  The food choices were from Burger King located on the F.I.U. campus at Graham 
Center. The foods were in their original portion-controlled wrappers or packaging, which 
allowed the researcher to easily record choices made by participants. In order to blind 
participants to the menu manipulation aspect of the study, participants were told that the 
purpose of the study was to “better understand fast food meal choices.” 
During the baseline meal, participants were given a menu. The paper menus were 
in a similar format to menu boards at fast food restaurants. The food items were those 
available for lunch at Burger King on the dates of the experiment. The participants were 
able to choose entrées (e.g. Hamburger, Whopper, TenderGrill, BK Veggie Burger or 
TenderGrill), a garden salad, side dishes (i.e., fries, onion rings), condiments (ketchup, 
mayonnaise, fat free ranch dressing, or honey mustard dressing) and a drink (i.e., water, 
Coca-Cola, diet Coca-Cola, or apple juice).  
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There was no additional information on the menu other than the names of food. 
That is, calorie information and exercise equivalents were not posted with the foods for 
the first baseline lunch. Lunches were served from 11:30 a.m. until 3:00 p.m. Participants 
made appointments based on their individual schedules at 30-minute increments. Upon 
arrival to the study location, participants were given a tag to wear with their individually-
assigned study number. The menus given to the participants were also marked with the 
participant’s study number as well as their name. After participant orders were taken, a 
research assistant took the orders to the fast food restaurant, gathered the items, and 
within a 15-minute time frame, delivered the individually-wrapped meals, in bags, to 
participants for consumption. This procedure allowed participants from all three groups 
to come at various times during the study period, thus avoiding a system-time bias. All 
bags, as well as food and drink, were marked with the participant’s assigned study 
numbered to easily identify the food and drinks they had ordered.  
Participant seating was staggered (e.g., every other seat) in order to ensure 
privacy as each participant made her food choices. The participants ate their lunches at 
the study site. Each participant was asked to eat her food at a separate desk so she would 
not influence others’ food consumption. All participants were told in advance that they 
would not be able to leave the study site with any left over food – this was to limit the 
possibility of participants ordering more food then they intended to consume.  
During the next phase of the study, the three experimental groups received 
different information on their menus according to their randomized group assignment.  In 
the second set of lunches (Lunch 2), the three groups received varying information. 
Group A / Control (No Information) was exposed to no information other than the food 
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names on the fast food menu.  Group B/ Intervention 1 (Calorie Information Only) was 
exposed to the calories on the fast food menu. Group C / Intervention 2 (Calorie 
Information plus Exercise Equivalents) was exposed to both Calorie Information and 
Exercise Equivalents on the fast food menu. Upon arrival to the study location, 
participants were given a tag to wear with their individually assigned study number. 
Participants made their menu selections and all food and drink choices were recorded on 
two menus. Duplicate menus were used to ensure that a copy could be kept by the 
researcher – each copy was reviewed by a second researcher to ensure they matched; the 
copy menu was used to order foods at Burger King. Lunches were served from 11:30 
a.m. until 3:00 p.m. All procedures thereafter followed those of Lunch 1, other than the 
menu manipulation.  
Although the researcher was primarily interested in the food choices, as part of an 
additional analysis, the researcher checked the waste on the trays to determine the level 
of consumption.  The observer recorded the quantity of the food ordered and eaten by 
using a digital food scale, weighing the remaining portions and using a measuring cup for 
the liquids. The researcher ensured that all participants had finished eating and had left 
the study site prior to weighing and measuring left-over foods and drinks. Additionally, 
the researcher recorded items chosen by participants, and designated items as either low 
calorie or high calorie. The researcher then examined the total number of items chosen by 
each group to assess if there was a difference across time periods, as well as whether 
there was an increase in lower calorie foods chosen versus higher calories foods. Lower 
calorie foods were considered foods that are 360 calories or fewer – 360 calories is the 
median (mean=376) of all Burger King foods (the foods used for this study).  
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Confounding Variables  
The intent of a randomized design is to produce group equivalence on potential 
confounding variables. However, because between-group equivalency may be critical to 
generalizing the results, selected variables described below were analyzed as possible 
confounds, as their covariance may influence the appropriate interpretation of 
intervention effects. If confounding variables were identified, they were included as 
covariates in the statistical models.   
Socioeconomic status and education associated with food choice and the process 
of decision making are among many potential confounders to the study.  
Study Setting 
The setting for the study was a college campus.  A college campus was chosen 
because this group has seen the largest increase in overweight and obese categories 
(Centers for Disease Control and Prevention, 2006), and young people are at higher risk 
of becoming overweight or obese adults, (Racette, Deusinger, Strube, Highstein, & 
Deusinger, 2005). The study took place in a controlled setting within the university, at a 
private conference room in the University’s Graham Center.  There was no cell phone 
use, talking, or reading during the observational period to limit distractions from the 
actual intervention tools.  
 
Training of Project Staff 
Four research assistants trained in the study protocol were involved in the 
development, implementation, and data collection procedures. To ensure that the project 
was implemented as planned, and to enhance the quality of the data collected, the 
research team underwent a training session prior to the implementation of the project. A 
meeting among research team members was held prior to the study to review (a) the 
study’s conceptual framework and methodology, (b) the roles of the project team and 
project procedures, (c) observational techniques, (d) retention procedures, (e) responses 
to questions from participants, (f) general and project-specific ethical issues in 
conducting research, (g) entering and recording qualitative data, and (h) coding 
observational data for data analysis. A written protocol and standard operating procedure 
guide were used in this training, better ensuring standardization among the research 
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assistants. The procedures and forms reduced bias among the researchers. Additionally, a 
pilot study was conducted prior to the actual experiment. A one day practice run was 
planned and executed where friends were used as participants. A total of eight 
participants were recruited. The pilot was scheduled for two hours during lunch time 
from 12 – 2 PM. The room designated for the actual study was used. Pilot study 
participants were given one of three menus that varied: no information, calorie 
information, or calorie information and EE. From the pilot we were able to ensure the 
proper timing and coordination with the Burger King in the Graham Center at FIU. This 
also allowed the researcher to see if participants were able to read and understand the 
menus, create a series of rules that were specific to this particular study room, and 
facilitate the flow of food delivery to participant. The pilot also helped to facilitate the 
development of a number identification system for each participant as well as a system 
for monitoring food waste.   
 
Data Collection  
 After informed consent was received from study participants, and before the first 
lunch session, the researcher explained the purpose, duration, and procedure of the study; 
participants had the opportunity to ask questions. Afterwards, they were given menus and 
asked to circle their food choices. The foods were the same at each weekly session. Each 
participant was asked to come back to the second lunch at the same period of time as her 
first session.  The lunch sessions were administered over a two-week period; there were 
two lunch sessions.  
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There were two intervention groups and a control group. Group A was the control 
group at the point-of-choice.  Group B / Intervention 1 was exposed to displays of the 
calories at the point-of-choice. Group C / Intervention 2 was exposed to both calories and 
exercise equivalents at the point–of-choice.  The participants’ choices were observed by 
the principal investigator with the help of trained research assistants; the total caloric 
information was reviewed and analyzed for all sessions for all participants. 
 
Assessments 
 Food choices for participants for the two lunch sessions were analyzed and total 
calories of the foods chosen were tallied by the researcher for each session, for each 
participant. The caloric information was taken from existing nutritional information 
provided on the fast food establishment’s website (Burger King USA, 2009). 
 
Instruments and Measurements 
Dietary restraint was measured by Three-Factor Eating Questionnaire (TFEQ) 
which is a 51-question instrument designed to measure restrained eating (Stunkard & 
Messick, 1988). Restraint scores (sub-scale) can range from 0 to 21, with high scores 
indicating high dietary restraint. Restrained eaters are defined as those participants who 
have a score of 13 or above on the subscale related to retrained eating on the TFEQ 
(1988). 
Physical activity was assessed using the International Physical Activity 
Questionnaire (IPAQ) short form.  The International Physical Activity Questionnaire 
(IPAQ) was developed as an instrument to assess physical activity and inactivity (Craig 
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et al., 2003; Brown et al., 2004). The IPAQ was scored using total METS for activities 
recorded.  
Body Mass index was assessed using a standardized height and weight 
measurement procedure as outlined in Third National Health and Nutrition Examination 
Survey (NHANES III) Anthropometric Procedures Manual. The manual contains the 
standardized anthropometric procedures used throughout NHANES III for the body 
measurement component of the survey. All researchers followed this procedure as 
outlined.  
 
Data Analysis 
Data were analyzed using a repeated measure linear mixed model (LMM) in 
SPSS. For the mixed model, the response variable was calories chosen. The predictors 
were: Intervention (3 levels), Restraint (2 levels), Time (2 levels) and their interactions. 
The mixed model included a random effect for subject. Intervention and Restraint were 
between subjects effects (can change only between subjects) and Time was a within 
subjects effect.  Assumptions of the model were: (1) the response variable was 
continuous, (2) the residuals were normally distributed and (3) the subjects were 
independent. The total calories for food choices were determined for each meal at each 
lunch and compared to see if there was a difference in outcome. Frequencies, means and 
standard deviations were used to describe the data.  ANOVA and Chi square tests were 
conducted with the demographic information to study relationships between potential 
covariates and the main outcome variable, calories chosen. Data for the three groups were 
compared at pre-assessment and one week later at post-assessment using a repeated 
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measures analysis of covariance (RMANCOVA). Hypothesis 2 does not have a covariate 
(Hypothesis 1 has the covariate of restrained and unrestrained eaters) and will use a 
repeated measures analysis of variance (RMANOVA) (in hypothesis two restrained and 
unrestrained eating is not a covariate).   
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CHAPTER IV 
RESULTS 
 
Participant Characteristics 
Age 
 
Descriptive characteristics of the participants are displayed in Tables 2.1-2.9. 
Sixty-two females, with a mean age of 21.87 years (SD= 3.03), and a range of 18 to 33, 
completed the study. Approximately 78% of the participants were between the ages of 18 
to 23, and approximately 23% were between the ages of 24 to 33.   
Table 2.1. Distribution of Age  
Age Frequency Percent 
18-20 27 43.55% 
21-23 21 33.87% 
24-26 8 12.90% 
27-29 5 8.06% 
33 1 1.61% 
   Note: N=62 
 
Weight and BMI 
 
Overall, the mean weight of participants was 168.19 pounds (SD=25.77) with a 
range of 128 to 234 pounds.  Participants had a mean BMI of 28.42 (SD =3.10). 
Approximately 72% of all participants had a BMI of between 25 and 28.9, which is 
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considered overweight. Approximately 21% of the sample was obese; none of the 
participants in this sample were morbidly obese. 
 
Table 2.2 Distribution of Weight  
Weight Frequency Percent 
128-143 10 16.13% 
144-159 20 32.26% 
160-175 8 12.90% 
175-190 13 20.97% 
191-206 6 9.68% 
207-222 2 3.23% 
223-234 3 4.84% 
   Note: N=62 
 
Table 2.3. Distribution of BMI 
BMI Frequency Percent 
25-26.9 22 35.48% 
27-28.9 23 37.10% 
29-30.9 9 14.52% 
32-33.9 3 4.84% 
34 2 3.23% 
36 2 3.23% 
38 1 1.61% 
   Note: N=62 
 
 
Race 
In terms of race, 45.16% of the participants self-reported Hispanic or Latino 
background, and 27.42% endorsed Black/African American for a total of 72.6% of all 
participants.  Caribbean non-Hispanics accounted for 4.84% of the sample, Asian/Pacific 
Islander for 8.06%, White Non-Hispanic for 3.23%, Mixed Race for 9.68% and lastly, 
1.61% chose Don't Know/Not Sure. 
Table 2.4. Distribution of Race 
Race Frequency Percent 
White Non Hispanic 2 3.23% 
Black/African American 17 27.42% 
Caribbean Non-Hispanic 3 4.84% 
Hispanic/Latino 28 45.16% 
Asian/Pacific Islander 5 8.06% 
Don't Know/Not Sure 1 1.61% 
Mixed Race 6 9.68% 
   Note: N=62 
 
Marital Status, Smoking and Religious Background 
Participants were asked to report their marital status.  Approximately 85% of the 
participants were single, 3.23% married, and 9.68% were members of an unmarried 
couple.  Eighty-two percent of the participants were non-smokers, 14.52% were 
occasional smokers, and 3.23% reported they were former smokers. Approximately 67% 
percent of participants were either Catholic or Christian, 25.8% selected “other.”  Jewish 
participants comprised 1.61% percent of the sample, 3.23% were Hindu and 1.61% were 
Buddhist. 
Table 2.5. Distribution of Marital Status 
Marital Status Frequency Percent 
Single 53 85.48% 
Married 2 3.23% 
Divorced 1 1.61% 
Member Of An Unmarried Couple 6 9.68% 
   Note: N=62 
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Table 2.6. Distribution of Smoking Status  
Smoking Status Frequency Percent 
Non-Smoker 51 82.26% 
Occasional Smoker 9 14.52% 
Former Smoker 2 3.23% 
   Note: N=62 
 
 
Table 2.7. Distribution of Religion 
Religion Frequency Percent 
Christian 23 37.10% 
Catholic 19 30.65% 
Jewish 1 1.61% 
Hindu 2 3.23% 
Buddhist 1 1.61% 
Other 16 25.81% 
   Note: N=62 
 
Income 
Approximately 63% percent of the participants earned $50,000 or less per year, 
and 40.3% earned less than 30,000 per year.   
Table 2.8. Distribution of Income  
Income Frequency Percent 
Less Than Ten Thousand 11 17.7% 
10,000-29,999 14 22.6% 
30,000-49,999 14 22.6% 
50,000 to 69,999 5 8.1% 
70,000 to 89,999 3 4.8% 
90,000 to 119,999 3 4.8% 
120,000 to 149,999 1 1.6% 
Don't Know/Not Sure 11 17.7% 
   Note: N=62 
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Education 
In terms of education, 51.6% of the participants finished high school and had 
some college experience, 48.3% had a 2-year degree or more of schooling; 82.2% of all 
participants had a high school degree/GED, some college or a 2 year college degree. 
Table 2.9. Distribution of Education  
Education Frequency Percent 
High School/GED 3 4.80% 
Some College 29 46.80% 
2 Year College Degree 19 30.60% 
4 Year College Degree 8 12.90% 
Master's 2 3.20% 
Professional Degree 1 1.60% 
   Note: N=62 
 
Covariate Analyses 
 ANOVA and chi-square tests were conducted with the demographic information 
collected to examine relationships between potential covariates and the main outcome 
variable, calories chosen.  The purpose of these analyses was to examine whether group 
differences (No Information, Calories Only, and Calories and Exercise Equivalents) were 
significant enough to potentially influence the outcome of these analyses.  ANOVAs 
were conducted (Table 2.1) for BMI (F(2, 59)=.45, p=.641), weight (F(2,59)=.23, 
p=.793), and age (F(2,59)=.194, p=.824).  Chi-square analyses were conducted for race 
(Table 2.2; F(4)=1.066, p=.900), religion (Table 2.3; F(4)=2.33, p=.675), income (Table 
2.4; F(4)=5.74, p=.220), and education (Table 2.5; F(2)=.864, p=.649).   No covariates 
emerged as being significantly related to calories chosen by study participants (all p’s 
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>.05).  Results indicated that the groups did not differ significantly on demographic 
variables. Covariate analyses were not conducted for smoking or marital status because 
of lack of variability on these demographics (85.48% of all study participants were 
single, and 82.26% of the study sample were non-smokers).  
Table 3.1. ANOVA for BMI, Weight and Age 
Variable 
No Information 
(n=22) 
Mean 
(SD) 
Calories Only 
(n=20) 
Mean 
(SD) 
Calories and EE 
(n=20) 
Mean 
(SD) 
BMI 27.91 (3.11) 
28.70             
(2.95) 
28.70 
(3.30) 
Weight 167.85            (26.49) 
171.17            
(26.62) 
165.57            
(25.77) 
Age 21.91             (3.53) 
21.55             
(2.28) 
22.15             
(3.20) 
   Note: N=62 
Table 3.2.  Chi-square for Race  
Variable African American Hispanic Other 
No Information 7 8 7 
Calorie Only 5 10 5 
Calories and EE 5 10 5 
Total 17 28 17 
Percent 27.42% 45.16% 27.42% 
 
Table 3.3. Chi-square for Religion 
Variable Christian Catholic Other Total 
No Information 7 7 8 22 
Calories Only 7 8 5 20 
Calories and EE 9 4 7 20 
Total 23 19 20 62 
Percent 37.10% 30.65% 32.26%  
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Table 3.4. Chi-square for Income 
Variable < $30,000 >$30,000 Don't Know Total 
No Information 11 5 6 22 
Calorie Only 7 10 3 20 
Calories and EE 7 11 2 20 
 Total 25 26 11 62 
Percent 40.32% 41.94% 17.74%  
 
Table 3.5. Chi-square for Education 
Variable High School or Some College 
2 Year Degree or 
More Schooling Total 
No Information 13 9 22 
Calorie Only 9 11 20 
Calories and EE 10 10 20 
Total 32 30 62 
Percent 51.61% 48.39%  
 
Physical Activity Reporting 
 
The IPAQ (see Table 4.1) self report data showed 87.10% of participants 
classifying themselves as having high physical activity, 3.23% moderate, and 9.68% low. 
Contrasting this with a specific question in the demographic questionnaire (see Table 
4.2), self-reports showed 3.23% as extremely active, 14.52% very active, 29.03% 
moderately active, 41.94% lightly active, and 9.68% sedentary.   
Table 4.1 IPAQ Questionnaire (Physical Activity) 
Physical Activity Frequency Percent 
Low 6 9.68% 
Moderate 2 3.23% 
High 54 87.10% 
Total 62 100.00% 
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Table 4.2. Physical Activity Questions in Demographic Questionnaire  
 Frequency Percent 
Sedentary 6 9.68% 
Lightly Active 26 41.94% 
Moderately Active 18 29.03% 
Very Active 9 14.52% 
Extremely Active 2 3.23% 
Total 59 95.16% 
Not Answered 1 1.61% 
  62 100.00% 
 
Restrained and Unrestrained Eaters as Covariates 
 
The proposed minimum numbers of restrained eaters were recruited per the power 
analysis for each cell in the block design. Restrained Eaters (R) composed 37.1% (n=23) 
of the sample, compared to Unrestrained Eaters (U), who represented 62.9% (n=39) of 
the sample (See Table 5.1).  
Table 5.1. Frequencies for Restrained vs. Unrestrained Eaters   
 Frequency Percent 
Restrained 23 37.1% 
Unrestrained 39 62.9% 
Total 62 100% 
 
A chi-square test was performed for restrained vs. unrestrained eaters by group, 
No Information, Calories Only and Calories and Exercise Equivalents, to determine if 
restrained and unrestrained eaters were evenly distributed across experimental groups.  
The chi-square test revealed no differences among the groups on this variable (X2= (2, 
N=62).836, p=.658; See Table 5.2). 
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Table 5.2. Frequency of Restrained and Unrestrained Eaters for 3 Groups 
Variable Restrained Unrestrained Total Percent 
No Information 
(control) 7 15 22 35.48% 
Calories only 7 13 20 32.26% 
EE 9 11 20 32.26% 
Total 23 39 62  
 
A t-test was conducted to determine the relationship between restrained and 
unrestrained eaters and the main outcome variable, calories chosen. For Lunch 1 total 
calories chosen, there was a significant difference between restrained and unrestrained 
eaters with restrained eaters averaging 983.91(SD=446.09) calories and unrestrained 
eaters averaging 1351.54 (SD=488.06) calories (t=-2.96 (60), p=.004; See Table 5.3). 
Table 5.3. T-tests for Calories Chosen by Restrained/Unrestrained Eaters 
Variable 
Restrained 
(n=23) 
Mean 
(SE) 
Unrestrained 
(n=39) 
Mean 
(SE) 
Lunch 1 Total Calories Chosen 983.91 (93.02) 
1351.54          
(78.15) 
Lunch 2 Total Calories Chosen 922.39 (85.80) 
1184.87          
(76.90) 
Difference In Calories Chosen -61.52           (93.27) 
-166.67           
(87.37) 
 
For Lunch 2 total calories chosen, there was a significant difference between 
restrained and unrestrained eaters with restrained eaters averaging 922.39 (SD=411.47) 
calories and unrestrained eaters averaging 1184.87 (SD=480.21) calories (t=-2.19(60), 
p=.033; See Table 5.4)   
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For Lunch 1 total calories consumed, there was a significant difference between 
restrained and unrestrained eaters with restrained eaters averaging 792.57 (SD=347.79) 
calories and unrestrained eaters averaging 1063.68 (SD=363.78) calories (t=-2.88(60), 
p=.006). 
For Lunch 2 total calories consumed, there was not a significant difference 
between restrained and unrestrained eaters, with restrained eaters averaging 798.57 
(SD=149.02) calories and unrestrained eaters averaging 982.93 (SD=411.32) calories (t=-
1.80(60), p=.077; See Table 5.4). 
Table 5.4. T-tests for Calories Consumed by Restrained/Unrestrained Eaters 
  
Restrained 
(n=23) 
Mean 
(SE) 
Unrestrained 
(n=39) 
Mean 
(SE) 
Lunch 1 Total 
Calories Consumed 
792.57 
(72.55) 
1063.68 
(58.25) 
Lunch 2 Total 
Calories Consumed 
798.57 
(72.78) 
982.93 
(65.86) 
Difference In Calories 
Consumed 
-6 
(69.60) 
80.75 
(71.63) 
 
 
 
Hypothesis Testing 
 
Hypothesis 1: When presented with caloric information and exercise equivalents of 
fast food at the point-of-choice, overweight and obese women, ages 18-34, will 
make lower calorie food choices compared to when only caloric information 
is provided or when no information is provided.  
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This hypothesis was not supported.  After controlling for restrained/unrestrained 
eating habits, the analysis showed no significant group, time or group by time effects.   
Using p<0.05 to show significance, the p-values in this analysis range from 0.395 to 
0.801 and do not provide evidence to reject the null hypothesis.  
Data for the three groups were compared at pre-assessment and one week later at 
post-assessment using a repeated measures analysis of covariance (RMANCOVA) for 
calories chosen for fast food (see Table 6).  The RMANCOVA analysis revealed no 
significant group by time interaction effects for calories chosen from Lunch 1 to Lunch 2 
(F(2)=.777, p=.464).   
Table 6. Lunch 1 and Lunch 2 Mean Calories and Std. Error of the Mean for Groups 
Variable 
No Information 
(n=22) 
Mean 
(SE) 
Calories Only 
(n=20) 
Mean 
(SE) 
Calories and EE 
(n=20) 
Mean 
(SE) 
Lunch 1 Total 
Calories 
Chosen 
1201.36 
(100.00) 
1282.75            
(89.74) 
1162.75            
(141.07) 
Lunch 2 Total 
Calories 
Chosen 
1176.14            
(99.5) 
1077              
(113.97) 
1000.50            
(98.12) 
Difference 
Between 
Lunch 1 and 
Lunch 2 
25.22 
(95.19) 
205.75 
(110.57) 
162.25 
(132.46) 
 
 
 RMANCOVA analysis examination of the main time effects, irrespective of 
group assignment or covariates; Lunch 1 (baseline) to Lunch 2 (follow-up) for total 
calories chosen, across all groups ( No Information, Calories Only, Calories and Exercise 
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Equivalent groups) was significant with a reduction in percentage in total calories chosen 
at Lunch 2 (F(1)=4.04 , p=.049).  
 
Hypothesis 2: Presentation of caloric information of fast food translated into 
exercise equivalents will have a greater impact on the food choices of 18-34 
year old, restrained overweight and obese women than on unrestrained 
overweight and obese women. 
 
This hypothesis is not supported.  RMANOVA did not reveal a significant group 
by time interaction between restrained and unrestrained eaters, with calories chosen from 
Lunch 1 to Lunch 2 (F(1)=.873, p=.363) among those in the Exercise Equivalent group.    
In addition, the examination of time effects for  Lunch 1 (baseline) to Lunch 2 (follow-
up) for total calories chosen, across all groups (restrained and unrestrained eaters) was 
not significant (F(1)=1.26, p=.277).  However, the analysis of group effects irrespective 
of time showed a significant difference between restrained and unrestrained eaters 
F(1)=4.84, p=.041 with restrained eaters choosing fewer calories (see Table 7, Graph 1 
and Graph 1.2). 
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Table 7. Descriptive Statistics Restrained and Unrestrained Eaters by Group -- Block 
Design.  
Variable 
R-No 
Info 
(n=7) 
Mean 
(SE) 
UR-No 
Info 
(n=15) 
Mean 
(SE) 
R-Cal 
Only 
(n=7) 
Mean 
(SE) 
UR- Cal 
Only 
(n=13) 
Mean 
(SE) 
R- Cal & 
EE 
(n=9) 
Mean 
(SE) 
UR-Cal 
& EE 
(n=11) 
Mean 
(SE) 
Lunch 1 
Total 
Calories 
Chosen 
958.57 
(138.88) 
1314.67    
(123.62) 
1157.86    
(88.83) 
1350 
(128.22) 
868.33     
(200.57) 
1403.64    
(171.45) 
Lunch 2 
Total 
Calories 
Chosen 
1075.71   
(183.54) 
1223      
(120.60) 
870.71     
(146.37) 
1188.08    
(151.51) 
843.33     
(127.10) 
1129.09    
(137.61) 
Difference 
Between 
Lunch 1 
and  
Lunch 2 
-117.14 
(137.42) 
91.67 
(123.15 
287.15 
(127.93) 
161.92 
(157.85) 
25 
(179.88) 
274.55 
(191.39) 
 
Graph 1. Restrained Eaters: Lunch 1 to Lunch 2 Comparison by Group  
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Graph 1.2. Unrestrained Eaters: Lunch 1 to Lunch 2 Comparison by Group  
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Additional Analysis: Calories Consumed 
 
While not the main purpose of the study, the number of calories consumed was 
analyzed. Calories consumed reflected the amount of food the participant actually ate as 
compared to calories chosen, which was the amount of calories selected on the menus. 
Calories consumed was derived by taking food waste and weighing on a digital scale and 
calculating total calories eaten by the following formula: Total Calories For Food Item 
Chosen – Food Waste = Calories Consumed.  Data for the three groups were compared at 
pre-assessment and one week later at post-assessment using repeated measures analysis 
of covariance (RMANCOVA) for calories consumed.  The analysis did not reveal a 
significant group by time interaction for calories chosen from Lunch 1 to Lunch 2 
(F(2)=1.09, p=.344) (see Table 8) 
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Table 8. Calories Consumed: Means and Standard Errors 
Variable 
No Information 
(n=22) 
Mean 
(SE) 
Calories Only 
(n=20) 
Mean 
(SE) 
Calories and EE 
(n=20) 
Mean 
(SE) 
Lunch 1 Total 
Calories 
Consumed 
986.62 
(83.87) 
1059.57            
(72.74) 
840.79             
(88.66) 
Lunch 2 Total 
Calories 
Consumed 
995.40             
(91.54) 
898.82             
(87.66) 
841.31             
(82.07) 
Difference 
Between 
Lunch 1 and 
Lunch 2 
8.78 
(83.89) 
160.75 
(106.32) 
.52 
(76.88) 
 
 
RMANCOVA analysis of the time effects,  Lunch 1 (baseline) to Lunch 2 (follow-
up) for total calories chosen, across all groups ( No Information, Calories Only, Calories 
and Exercise Equivalent groups) was not significant for percentage of total calories 
consumed at Lunch 2 (F(1)=.949, p=.334).   
An ANOVA analysis examining group effects only, without respect to time, 
evaluating restrained and unrestrained eaters,  revealed no significant findings for the No 
Information group, Calorie Only Information group, or Calories and Exercise Equivalents 
group (F(2)=.970, p=.385).   
 
Additional Analysis: High to Low, Low to High, Same Foods Chosen 
 
Chi-square analyses were conducted assessing whether there was an increase in lower 
calorie foods chosen versus higher calories foods or if food choices stayed the same at 
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Lunch 2. Lower calorie foods are considered foods that are 360 calories or fewer – 360 
calories is the median (mean=376) of all Burger King foods (the foods used for this 
study). High to Low, Low to High and Same groups showed no differences for sides, 
desserts, condiments or drinks (all p’s >.05).  There was a significant finding for entrées 
chosen from Lunch 1 to Lunch 2, (X2 (4, 62) = 13.767, p=.008).  The Calories Only 
group was more likely to go from Low to High calorie food choices. (See Table 9). 
Table 9. Frequencies for Entrée Direction  
Variable High to Low 
Low to 
High Same Total Percent 
No 
Information 8 7 7 22 35.48% 
 
Calories Only 3 16 1 20 32.26% 
 
EE 9 6 5 20 32.26% 
 
 
Additional Analysis: Number of Items Chosen   
 
A RMANCOVA was conducted examining the number of items chosen. Time effects 
(F=(1).765, p=.385), group effects (F=(2).037, p=.964), and group by time effects 
(F=(1)1.159, p=.321) showed no significant differences (See Table 10).  
Table 10. Number of Items Chosen from Lunch One and Lunch Two for No Information, 
Calories Only, and Calorie and EE.  
 
  
Group A 
(n=22) 
Mean 
(SE) 
Group B 
(n=20) 
Mean 
(SE) 
Group C 
(n=20) 
Mean 
(SE) 
Lunch 1 Total Items 
Chosen 
3.82  
(0.23) 
3.75            
(0.31) 
4  
(0.37) 
Lunch 2 Total Items 
Chosen 
3.95             
(0.24) 
4.20             
(0.37) 
3.80             
(0.28) 
Difference Between 
Lunch 1 and Lunch 
2 
0.14 
(.24) 
0.55 
(.38) 
-.2 
(0.32) 
 
Post-Hoc Analysis of Fast Food and Burger King Frequency 
 
Several questions were asked of participants upon exiting, specifically about their 
eating behavior in relation to Burger King as well as fast food in general.  A chi-square 
test was conducted for all three groups (No Information, Calorie Information Only, and 
Calories and EE) by how often participants eat at Burger King (X2 (12, 62) = 9.58, 
p=.652).   There were no significant differences between restrained and unrestrained 
eaters (See Tables 11.1 and 11.2). Similarly, a chi-square test was conducted for all three 
groups by how often participants frequent fast food restaurants in general (X2 (12, 62) = 
13.30, p=.347) with no significant differences emerging (See Tables 11.1 and 11.2).  
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Table 11.1. Three Groups Eating at Burger King 
 No Information
Calories 
Only 
Calories 
and EE Total Percent 
Never 4 4 2 10 16.13% 
1-2 times Per 
Year 5 4 8 17 27.42% 
1x Per Month 7 6 4 17 27.42% 
2x Per Month 6 5 4 15 24.19% 
1x Per Week 0 0 1 1 1.61% 
2x Per Week 0 0 1 1 1.61% 
More than 3x 
Per Week 0 1 0 1 1.61% 
Total 22 20 20 62 100.00% 
 
Table 11.2. Three Groups Eating at Fast Food Restaurants 
 No Information
Calories 
Only 
Calories 
and EE Total Percent 
Never 1 0 1 2 3.23% 
1-2 times Per 
Year 1 0 4 5 8.06% 
1x Per Month 2 2 3 7 11.29% 
2x Per Month 5 8 5 18 29.03% 
1x Per Week 8 5 4 17 27.42% 
2x Per Week 4 2 3 9 14.52% 
More than 3x 
Per Week 1 3 0 4 6.45% 
Total 22 20 20 62 100.00% 
 
A chi-square test was conducted for restrained and unrestrained eaters by how 
often participants eat at Burger King (X2 (6, 62) = 7.12, p=.310).  There were no 
significant differences between restrained and unrestrained eaters (See Tables 11.3 and 
11.4). Similarly, a chi-square test was conducted for restrained and unrestrained eaters by 
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how often participants frequent fast food restaurants in general (X2 (6, 62) = 4.42, 
p=.620) with no significant differences emerging (See Tables 11.3 and 11.4).  
Table 11.3. Restrained and Unrestrained Eaters Eating at Burger King 
 Restrained Unrestrained Total Percent 
Never 5 5 10 16.13% 
1-2 times Per Year 3 14 17 27.42% 
1x Per Month 8 9 17 27.42% 
2x Per Month 6 9 15 24.19% 
1x Per Week 0 1 1 1.61% 
2x Per Week 1 0 1 1.61% 
More than 3x Per 
Week 0 1 1 1.61% 
Total 23 39 62 100.00% 
 
Table 11.4. Restrained and Unrestrained Eaters Eating Fast Food 
 Restrained Unrestrained Total Percent 
Never 1 1 2 3.23% 
1-2 times Per Year 2 3 5 8.06% 
1x Per Month 3 4 7 11.29% 
2x Per Month 9 9 18 29.03% 
1x Per Week 6 11 17 27.42% 
2x Per Week 1 8 9 14.52% 
More than 3x Per 
Week 1 3 4 6.45% 
Total  23 39 62 100.00% 
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During the exit questionnaire, participants were asked about the impact of the 
combination of calories and exercise equivalents. Approximately 92% (n=57) said that 
they believe that a combination of calories and exercise equivalents would influence the 
foods they choose at a fast food restaurant (Table 12). 
Table 12. Calories and EE Influence Participant Choice 
Calories and EE Will Influence Choice Frequency Percent 
Yes 57 91.94 
No 4 6.45 
Missing 1 1.61 
Total  62 100 
    N=62 
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CHAPTER V 
DISCUSSION 
 
 
Research on calorie information at the point-of-purchase in restaurants has shown 
mixed results in terms of effectiveness (Harnack et al., 2009). One possible reason for 
this lack of effectiveness may be the lack of understanding of the value of a calorie or the 
lack of a reference amount for a calorie (Krukowski et al., 2006; Burton et al., 2006; 
Wansink & Chandon, 2006; Lichtman et al., 1992).  
Even though there has not been overwhelming proof of its effectiveness, other 
than consumer polls showing a desire for this information has influenced law makers 
(Technomic, Inc, 2009), calorie information at the point-of-purchase for restaurants is 
currently a law in New York City (Department of Health and Mental Hygiene, 2008) and 
the state of California (California Health and Safety Code, 2009). This law is also being 
considered in several other states within the U.S. (Center for Science in the Public 
Interest, 2009) as well as in the United Kingdom (U.K. Foods Standards Agency, 2009).    
The current study explored the possibility of facilitating lower calorie choice by 
the use of exercise equivalents, along with calorie information, at the point-of-choice. For 
the purposes of this study, exercise equivalents were defined as the amount of activity 
needed to burn off foods after an individual exhausts his or her daily caloric budget 
(Trumbo, Schlicker, Yates, & Poos, 2002).  As discussed previously, exercise equivalents 
are based on metabolic equivalents or METS, which is a commonly used method for the 
demonstrating the energy cost of physical activity (Byrne, Hills, Hunter, Weinsier, & 
Schutz, 2005).  
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 While there is currently no literature exploring the use of exercise equivalents as 
a calorie education tool, it has been discussed by nutrition experts as a potential method 
to inform consumers about calorie values (U.S. Food and Drug Administration, 1999).   
Exercise equivalents could potentially simplify food and/or restaurant nutrition labels, 
increase understanding of energy imbalance, and facilitate a decrease in overall energy 
intake.  Obesity is a serious health concern, affecting as many as 66% of Americans who 
are considered overweight and the 32% who are considered obese (Flegal, Carroll, 
Ogden, & Johnson, 2002; Ogden, Carroll, Curtin, McDowell, Tabak, & Flegal, 2006). 
Obesity is associated with increased risk for cardiovascular disease, diabetes, and certain 
types of cancer, depression, as well as discrimination and weight-related bias (Katz et al., 
2005). 
The purpose of this three-group experimental study in 18-34 year old, overweight 
and obese women, was to examine whether presenting caloric information in the form of 
exercise equivalents (physical activity required to burn off the calories in the food) at the 
point-of-choice on fast food menus, would lead to lower calorie choices than presenting 
caloric information or no information at all. A secondary purpose of the study was to 
assess if there was a difference in the choices made among restrained and unrestrained 
women when presented with caloric information of fast food items translated into 
exercise equivalents. 
Hypothesis 1 
When presented with caloric information and exercise equivalents of fast food, at the 
point-of-choice, overweight and obese women, ages 18-34, will make lower calorie food 
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choices compared to when only caloric information is provided or when no information is 
provided.  
Results indicated that when study participants were shown menus with calorie 
information along with exercise equivalents, participants did not make significantly lower 
calorie choices over the no-information group. While there were several studies that did 
show lower calorie choices being made with caloric information at the point-of-purchase, 
these studies were not very rigorous in design, measured behavioral intentions as opposed 
to actual intentions to eat, and were not experimental or repeated measures (Gerend, 
2009; Buscher, Martin, & Crocker, 2001; Bassett et al, 2008).  The findings of the current 
study replicates the findings of other researchers that found that having caloric 
information at the point-of-purchase at fast food restaurants does not lead to fewer caloric 
choices (Harnack et al., 2008; Sproul, Canter, & Schmidt, 2003; Aaron, Evans, &  Mela, 
1995; Yamamoto et al., 2005).  
The current study found that even with the addition of information about exercise 
equivalents, food choices were not significantly influenced at the point-of-choice at fast 
food restaurants. This lack of effectiveness in reducing calories chosen at the point-of-
choice is similar to studies assessing the impact of nutrition labels on consumer 
purchasing (Cowburn & Stockley, 2005; Steenhuis, van Assema, van Breukelen, & 
Glanz, 2004; Lin, Lee, & Yen, 2004).  
Perhaps having calorie information at the point-of-purchase at fast food 
restaurants is only one of many steps that need to be taken to affect behavior leading to 
fewer calorie choices – a more comprehensive ecological approach might be necessary 
(McLeoroy, 1988; Holdsworth et al., 1998).  In Bergen and Yeh (2006) and Buscher, 
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Martin, and Crocker (2001), the researchers used the addition of motivational posters to 
positively influence fewer calorie choices, one example of a more comprehensive 
approach to encouraging fewer calorie choices at the point-of-choice. In another study by 
Allen and colleagues (2007), a 30-minute nutrition education program was included, 
prior to serving fast food to adolescents, which led to a significant decrease in total 
calories chosen. These studies give evidence of the need for a more comprehensive 
approach to influencing choice. 
 
Hypothesis 2 
Presentation of caloric information of fast food translated into exercise equivalents will 
have a greater impact on the food choices of 18-34 year old, restrained overweight and 
obese women than on unrestrained overweight and obese women. 
In the current study, this hypothesis is not supported.  Analyses did not reveal a 
significant group by time interaction between restrained and unrestrained eaters with 
calories chosen from Lunch 1 to Lunch 2.     
However, in spite of the lack of overall significance, there was an interesting 
trend noted, specifically among unrestrained eaters.  When unrestrained eaters were 
presented with calorie information and exercise equivalents combined, there was a trend 
that showed a decrease in their caloric choices by 274.55 calories versus 161.92 for those 
with calorie information only and 91.67 for those with no information (see Table 7).  The 
net difference between the no information unrestrained eaters group and the calories and 
exercise equivalent unrestrained eaters group was 182.88 fewer overall calories chosen.  
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This was a post-hoc analysis and the cell sizes were not large enough to be able to 
determine statistical significance.  However, the impact of calorie information with 
exercise equivalents on unrestrained eaters should be further examined. Unrestrained 
eaters generally do not deliberately attempt to restrain their food intake (Rideout, 
McLean, & Barr, 2004), therefore this trend may be especially noteworthy. 
The current study’s methodology was designed to control for restrained and 
unrestrained eaters because of the possibility that overweight and obese females with 
high restraint, classified as not dieting, would eat fewer calories than unrestrained eaters. 
Analyses of the difference in total calories eaten at Lunch 1 and Lunch 2 without 
accounting for menu condition, did show significant differences between restrained and 
unrestrained eaters with restrained eaters choosing fewer calories than unrestrained 
eaters. These results support the current study’s methodology of controlling for restrained 
and unrestrained eaters, which is consistent with the current literature that restrained and 
unrestrained eaters respond differently in terms of eating behavior.  The literature shows 
that restrained eaters choose lower calorie foods (Rideout, McLean & Barr, 2004), 
specifically fewer pastries and starchy foods, and have a higher consumption of fruits and 
vegetables (Moreira et al, 2005).   
Additional Analysis: Calories Consumed 
Calorie consumption data, while not the primary purpose of the current study, was 
compared at pre-assessment and one week later, at post-assessment, using repeated 
measures analysis of covariance.  The analysis did not reveal a significant group-by-time 
interaction for calories consumed from Lunch 1 to Lunch 2. This finding is consistent 
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with other studies, for example, Harnack and colleagues (2008), whose research also 
found no reduction in consumption amongst participants after they were given calorie 
information. 
Additional Analysis: Number of Items Chosen 
Additional analyses also examined whether study participants would choose fewer items 
based on their experimental condition. In this study, there were no significant differences 
between the groups on the number of items chosen.  In one Dutch worksite study, the 
labeling within six food product categories as low fat did not have a significant effect on 
the total number of low-fat food items chosen (i.e.., entrees, side-dishes, beverages); 
however, there was a reduction in high calorie desserts (Steenhuis et al, 2004).   
 
Additional Analysis: High to Low, Low to High, Same Foods Chosen 
The current study examined whether study participants made lower calorie food 
choices (high to low), higher calorie food choices (low to high) or if food choices stayed 
the same. These analyses revealed no differences from Lunch 1 to Lunch 2 for side 
dishes, desserts, condiments or drinks. However there was a significant finding in the chi-
square analyses for entrées chosen from Lunch 1 to Lunch 2.  
 The calorie only group was more likely to go from Low to High calorie entrée 
choices. It is possible that when calorie information only was presented to study 
participants, they found that the calories of the entrees already chosen were not as high as  
originally thought,  resulting in more participants moving from Low to High calorie 
entrée choices in Lunch 2 (Miller et al., 1998). 
73  
 Activity Level 
Although there were no significant findings in the analyses with regard to activity 
level, one interesting observation noted was the discrepancy reported by participants 
between the IPAQ and a separate question asked on the demographic questionnaire about 
the participants’ perceived level of activity. On the IPAQ, 87.10% of participants 
classified themselves as having high physical activity, whereas on the demographic 
question, 3.23% reported being extremely active, 14.52% very active, 29.03% moderately 
active, 41.94% lightly active, and 9.68% reported being sedentary.  While the IPAQ is a 
validated questionnaire to assess physical activity levels (Craig et al., 2003; Brown et al., 
2004), the demographic questionnaire elicited what appears to be more accurate and 
realistic assessment of participant activity levels.  These contradictory reports are 
consistent with studies that have shown that people overestimate their levels of physical 
activity (Slootmaker, Schuit, Chinapaw, Seidell, & van Mechelen, 2009), and perhaps 
more so on the IPAQ (Rzewnicki, Vanden Auweele & De Bourdeaudhuij, 2003) 
While there has been research on post-exercise eating with mixed results (Visona 
& George, 2002; Lluch, King, & Blundell, 1997), there has not been any research on an 
individual’s response to exercise equivalents in relation to their physical activity level.   
 
Post-Hoc Analysis of Fast Food and Burger King Frequency 
After the study was complete, several questions were asked of participants upon 
exiting. In particular, whether there was any effect with the No Information, Calorie Only 
and Calories and Exercise Equivalent groups from Lunch 1 to Lunch 2 in relation to 
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eating frequency at fast food restaurants in general and/or frequency of eating at Burger 
King specifically was examined.  There were no significant effects.  
Additionally, whether there was any effect with restrained and unrestrained eaters 
in relation to eating frequency at fast food restaurants in general and/or frequency of 
eating at Burger King specifically was examined.  There were no significant effects. 
There is no specific literature that discusses frequency of fast food visits and effects of 
point-of-choice calorie information.  However, fast food restaurant use was positively 
associated with an increase in calorie consumption amongst adolescents (French et al, 
2001), adults (Satia et al, 2004), and women (French et al, 2004). In the current study, 
80.6% of all participants ate at fast food restaurants at least twice per month.  
 
Limitations  
This study design called for baseline and post-experiment measurement from the 
experimental and comparison groups to provide information about participants’ eating 
choices. This pre- and post-intervention design provides a more reliable picture of the 
effect of including caloric and exercise equivalent information compared to one-time 
measurement. Thus, this design, particularly with the inclusion of a randomly assigned 
comparison group, provided a strong picture of the outcomes of interest.  
Nevertheless, there are some limitations of this study. For instance, the study 
sample size was small, which limits generalizability. Additionally, the age of the sample 
was not normally distributed, therefore the findings may be more indicative of 
individuals at the younger end of the age spectrum of the sample. 
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Potential problems may have resulted from participants in the comparison group 
being incidentally exposed to the intervention prior to the program, or being more 
motivated than participants in the other group to choose lower calorie foods.  
 The fact that individuals were getting food at no cost might have influenced the 
total number of food items, and hence amount of calories chosen (French, 2003). The 
average calories for the foods chosen for Lunch 1 and Lunch 2 were 1215.16 and 
1087.50, respectively. Dumanovsky and colleagues (2009) established baseline data on 
mean calorie intake at Burger King of 926.2. Participants in the current study chose 
approximately 225 more calories per meal on average than participants in Dumanovsky 
study, perhaps because the food was free. In future studies, participants should be asked 
to pay for their own lunch, as in the Harnack study (2008), where study participants were 
told that payment for their meal would be collected from them at the end of the study 
session, avoiding the potential bias related to participants not paying for their food and 
possibly over-indulging.   
Another concern of this study was order effect. The order effect describes the 
possible bias that is introduced when questions, ideas, etc., are presented in a particular 
order (Welch et al., 1992).  During the first Lunch session, participants were served a 
lunch without any nutritional information. Then during Lunch 2, the second lunch 
session, participants were given information (calories or calories plus exercise 
equivalents). There may have been potential order effects, since the participants were 
familiar with the food choices from Lunch 1. However, if the participants were served 
Lunch 1 with the information (calories, calories plus exercise equivalents) it would have 
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tainted the study – giving the participants information about calories and exercise 
equivalents that they may then remember during their second lunch.  
Another limitation of the study was that the conceptual framework and design did 
not utilize an ecological model.  An ecological approach includes an environmental 
component and takes a more holistic approach to better duplicate real life conditions. 
However, since there have been very few studies on exercise equivalents, the purpose of 
this study was to evaluate the impact of exercise equivalents without including other 
variables that might have made analyses of the effects more difficult.  This study was 
conducted in a controlled environment, to better assess the impact of the intervention. In 
addition, choosing fast foods, although considered a risk factor in obesity, lowered the 
ability to generalize the findings of the study to other types of food and restaurant 
settings.  
There are a number of factors that may have skewed the results of the present 
study; such factors included participants who potentially were depressed, chemically 
dependent, or who had eating disorders. These conditions were part of the exclusion 
criteria, which should have helped control for confounding factors.  However, in spite 
controlling for confounders, moderators that might have influenced the impact of calories 
and exercise equivalents at the point-of-choice included cultural influences, age of the 
participant, peer social norms, temptation, and positive association with high calories.  
Mediators included literacy and educational level (controlled by population), level of 
health awareness, and level of physical activities, dieting status, and BMI. The 
questionnaire facilitated the collection of data on these mediators, but self-report has 
some limitations.  
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Another limitation of the study was the inability to collect pre- and post-
intervention food diaries.  It is possible that participants who chose lower calorie foods 
during the intervention may have increased their intake later in the day to compensate.  
That is, participants may have been either hungrier, or simply thought they were hungrier 
after lunch, if they elected to eat lower-calorie foods at lunchtime.  An increase in later-
day calories could effectively undo the benefits of choosing lower-calorie foods due to 
the presentation of exercise equivalents at lunchtime. 
Another potential limitation of using exercise equivalents to promote lower 
calorie food choices was that lower calorie content alone does not necessarily make one 
food item nutritionally “better” than another item.  For example, consider peanut butter 
and cream cheese as potential toppings for a morning bagel.  Strictly using calorie 
information or exercise equivalents, the cream cheese (51 calories) appears to be a 
“better” choice than the peanut butter (94 calories).  However, upon closer examination, 
the comparison is not so simple.  Peanut butter has more fat (8.1 grams vs. 5.1 grams), 
but only 1.6 grams of that amount is saturated fat (compared with 3.2 grams of saturated 
fat in the cream cheese).  Additionally, peanut butter contains 4.0 grams of protein to 
cream cheese’s 1.1 grams.  Given the other nutrition information, peanut butter appears to 
be the better choice – the extra protein and “good” fats will likely keep a person satiated 
much longer than the cream cheese, which might lead to a reduction of caloric intake 
later in the day.  However, a person using only exercise equivalents (which are based on 
calorie counts) would probably opt for the cream cheese. Thus, exercise equivalents may 
actually lead people astray at times by causing them to choose less healthy options.  
However, given that fast foods are typically high in fat and calories and low in 
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substantive nutrition, picking lower calorie food choices in such a scenario is more likely 
to lead to healthier choices, than not.   
The current study sample was recruited from Florida International University’s 
campuses located in Miami Dade County, in South Miami. According to the university’s 
Office of Planning and Institutional Effectiveness, 2008 Fact Book, Enrollment Data 
(Florida International University, 2008), the university-wide profile of female students 
revealed the largest constituencies of 59.91% Hispanic students, 13.45% African 
American students, 3.38% Asian, and 16.58% White students.  The current study  
(45.16% Hispanic, 27.42% African American/Black), while consistent with university-
wide racial data, has a homogenous population limited by recruitment from a college 
campus with a population primarily composed of Hispanic and African American 
participants. Research has shown that frequency of fast food restaurant is notably higher 
among younger women, those who are non-white, and are overweight or obese (French et 
al., 2000). There is a critical need to intervene in this population, considering African 
Americans (Blacks) have 51 percent higher prevalence of obesity, and Hispanics have 21 
percent higher obesity prevalence compared with non-Hispanic Whites (Centers for 
Disease Control and Prevention, 2009).   
 
Power and Effect Size 
Although a prospective power analysis was conducted to estimate sample size, the 
sample size of 62 females was not large enough to detect statistically significant 
differences in these analyses.  A post-hoc power analysis was conducted, and determined 
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that a sample size of 690 would have been necessary to show statistical significance with 
the current calorie differences.  
The current study was designed to have enough power to detect large interaction 
effects; however, calorie differences were not large enough to determine an effect. Cohen 
(1988) approximately defined a small effect as .15, a medium effect as .25, and a large 
effect as .40. The effect size for the current study from Lunch 1 to Lunch 2 with group 
and time effects (Hypothesis 1) was .026, a small effect size. The effect size for 
restrained eaters and unrestrained eaters for Lunch 1 to Lunch 2 (Hypothesis 2) was .010, 
a small effect size.  
 
Future Research 
The use of exercise equivalents on menus to help explain and give consumers a 
reference point should be explored with a larger, more diverse sample size. The current 
study was a one time exposure and effects were likely to be small.  However, the current 
study is in line with other well-designed studies which demonstrate a lack of evidence for 
calories on menus leading to fewer calorie choices.  
That said, the use of calories and exercise equivalents should still be tested in a 
wide range of settings (e.g., geographical, restaurants) and with different population 
groups, including men who typically do not respond by choosing fewer calories when 
given calorie information (Gerend, 2008; Conklin et al., 2005) and who typically make 
higher calorie choices at fast food restaurants (Yamamoto et al., 2005). Additionally, 
calories along with exercise equivalents may resonate with female, overweight or obese 
unrestrained eaters.  This is a difficult group to target with public health interventions, 
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considering unrestrained eaters are not as motivated to control their weight (Vartanian, 
Herman, & Polivy, 2006).     
  Research in a fast food restaurant setting, that is, duplicating a “real world” 
environment, would help to determine if point-of-choice calorie and calorie and exercise 
equivalent interventions would lead to fewer calorie purchases. Most studies conducted 
on point-of-purchase were completed at a work place or at a university (including the 
current study), not in restaurants (Harnack et al., 2008). 
It is possible that even though a great deal of planning and effort went into 
showing the calories only, and the calorie with EE information on the actual menus 
(highlighting the information in a separate column), it is possible that participants were 
unaware and did not notice the information. In the Harnack study (2008), only 54% of 
those in the calorie information condition noticed the calories even though the calories 
were highlighted in yellow. It might therefore take several attempts before participants 
notice calorie information or calorie information and exercise equivalents. In the Bassett 
study (2008), Subway customers who saw caloric information chose meals with an 
average of 52 fewer calories than customers who said they did not see the caloric 
information. Thirty-seven percent of Subway customers reported seeing caloric 
information and reported that it affected their purchases; those customers chose 99 fewer 
calories than those who saw the information and reported it had no impact.  Future 
studies, might consider using additional promotional and marketing materials (e.g., 
posters, announcements, etc.) for greater impact. 
Future studies should use a larger sample size so that small changes can be 
ascertained.  
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Implications 
Eating at fast food restaurants is associated with higher than normal calorie intake 
(French, Story , Neumark-Sztainer, Fulkerson, &  Hannan, 2001) according to 
government guidelines (US Department of Health and Human Services, 2005), as well as 
fewer calories from fruits and vegetables (French et al, 2001). However, fast food 
consumption will more than likely increase in popularity because of the convenience, 
cost, taste and palatability (Dumanovsky et al., 2009). 
In a survey among New York City residents, 82% reported that calorie 
information affects what they order; of these, 71% said they look for lower-calorie 
options, and 51% stopped ordering higher calorie items.  If exercise equivalent 
information were added to the menu, it could potentially influence even more people than 
information on calories alone. In the current study, an exit questionnaire was completed 
by study participants; 91.9% reported that a combination of calories and exercise 
equivalents would influence the foods they choose at a fast food restaurant – though this 
study did not find this outcome.  
Having exercise equivalents and calories at fast food restaurants may also help to 
encourage restaurants to create lower calorie food items as well as reformulations of 
lower calorie foods or smaller portion sizes (Burton et al., 2006). Exercise equivalents 
could create an easily-understandable reference point for consumers with regard to the 
calorie (energy) content of foods.  Exercise equivalents could also help consumers 
understand the value and importance of calories. Ultimately, knowledge of exercise 
equivalents could lead to lower calorie food choices. 
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While this current study indicates that providing calorie information with the 
addition of exercise equivalents for foods at the point-of-choice may have little effect on 
food choice, additional research should be conducted. It might also be helpful to create 
education programs to teach people about exercise equivalents. Lastly, calorie 
information at point-of-choice should be researched with nutrition education programs to 
assess whether it has a significant impact.  
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Appendix C 
International Physical Activity Questionnaire –  
Fast Food Lunch Study   Charles Stuart Platkin –Doctoral Research (AFTER 
CONSENT ONLY) 
 
Name___________________________________________       Participant Number 
__________ 
 
We are interested in finding out about the kinds of physical activities that people do as 
part of their everyday lives.  The questions will ask you about the time you spent being 
physically active in the last 7 days.  Please answer each question even if you do not 
consider yourself to be an active person.  Please think about the activities you do at work, 
as part of your house and yard work, to get from place to place, and in your spare time for 
recreation, exercise or sport. 
 
Think about all the vigorous activities that you did in the last 7 days.  Vigorous physical 
activities refer to activities that take hard physical effort and make you breathe much 
harder than normal.  Think only about those physical activities that you did for at least 10 
minutes at a time. 
 
1. During the last 7 days, on how many days did you do vigorous physical 
activities like heavy lifting, digging, aerobics, or fast bicycling?  
 
_____ days per week  
 
   No vigorous physical activities  Skip to question 3 
 
 
2. How much time did you usually spend doing vigorous physical activities on one 
of those days? 
 
_____ hours per day 
_____ minutes per day  
 
  Don’t know/Not sure  
 
 
Think about all the moderate activities that you did in the last 7 days.  Moderate 
activities refer to activities that take moderate physical effort and make you 
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breathe somewhat harder than normal.  Think only about those physical activities 
that you did for at least 10 minutes at a time. 
 
 
3. During the last 7 days, on how many days did you do moderate physical 
activities like carrying light loads, bicycling at a regular pace, or doubles 
tennis?  Do not include walking. 
 
_____ days per week 
 
   No moderate physical activities  Skip to question 5 
 
 
4. How much time did you usually spend doing moderate physical activities on one 
of those days? 
 
_____ hours per day 
_____ minutes per day 
 
  Don’t know/Not sure  
 
 
Think about the time you spent walking in the last 7 days.  This includes at work 
and at home, walking to travel from place to place, and any other walking that 
you might do solely for recreation, sport, exercise, or leisure. 
 
5. During the last 7 days, on how many days did you walk for at least 10 
minutes at a time?   
 
_____ days per week 
  
   No walking     Skip to question 7 
 
 
6. How much time did you usually spend walking on one of those days? 
 
_____ hours per day 
_____ minutes per day  
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  Don’t know/Not sure  
 
 
The last question is about the time you spent sitting on weekdays during the last 7 days.  
Include time spent at work, at home, while doing course work and during leisure time.  
This may include time spent sitting at a desk, visiting friends, reading, or sitting or lying 
down to watch television. 
 
 
7. During the last 7 days, how much time did you spend sitting on a week day? 
 
_____ hours per day 
_____ minutes per day  
 
  Don’t know/Not sure  
 
 
This is the end of the questionnaire, thank you for participating. 
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